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A b stra ct
Purging method, sampling time, and screen length were compared to de­
termine their impact on the collection of representative ground-water samples 
from monitoring wells sited in an aquitard contaminated with volatile organic 
compounds ( VOC). The ground water contained a  variety of VOGs at 0-2000 
parts per billion (ug/L) levels.
Two well-purging methods- l)pum p to the bottom  of the screened interval 
and 2)pump to the top of the screened interval- were evaluated to determine 
their effect on VOC concentrations detected in ground water. Three monitor­
ing wells were constructed with different screened intervals (0.75-m and 3.0-m 
screen lengths). Each well was sampled before purging and at nine times up 
to  24 hours, after purging. All wells were pumped with a submersible centrifu­
gal pump, and samples collected in a point-source 250-ml evacuated sample 
container. Four hundred ground-water samples were chemically analyzed for 
VOCs. Concentration d a ta  were analyzed using one-way analysis of variance, 
and the Tukev Multiple Comparison Test at the a  =  0.05 level.
Results show tha t  monitoring wells completed in an aquitard should be 
purged before collecting ground-water samples for VOC analysis. Samples col­
lected 2-8 hours after purging were statistically similar and representative of 
the highest VOC concentrations attained in the well. VOC concentrations de­
tected in a long-screen (3.0-nr) well were significantly impacted by the purging 
method used; VOC concentrations in samples collected after purging to the 
bottom of the screen were an order of magnitude greater than in samples col­
lected after purging to the top of the screened interval. Variation in purging 
method did not significantly impact VOC concentrations in samples collected 
from the short-screen (0.75-m) wells.
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1 In tro d u ctio n
i
M onito ring  wells a t  hazardous  w aste  sites should provide; g round-w ater  sam ples 
which accu ra te ly  charac te rize  the  concentra tion  and  d is tr ibu tion  of co n tam in an ts  in 
fo rm ation  water. In o rder  to  o b ta in  rep resen ta tive  sam ples, po ten tia l  sources of e rro r 
should  be identified and  m inim ized. To accomplish th is  goal, the  im pacts  of well 
design and  sam pling  p rogram  on co n tam in an t  concen tra t ion  should be s tud ied  in a 
varie ty  of field settings.
W hile  aq u i ta rd s  do not t ran sm it  large am ounts  of g round  w ater,  they do provide  
p a th w ay s  for co n tam in an t  m ovem ent.  A ccura te  assessm ent of co n tam in an t  m ovem en t 
th ro u g h  an  a q u i ta rd  is an  im p o r ta n t  issue a t  hazardous waste sites, since n a tu ra l  
or m an -m a d e  aq u ita rds  are often used as co n tam in an t  barriers. M onitoring well 
construc tion  and  purg ing  m e th o d s  m ay  significantly im p ac t  th e  represen ta tiveness  
of g ro u n d -w a te r  samples collected in an aqu ita rd .  A purg ing  m ethod  m ay  induce  
volatilization  of VOCs in g round  w ate r  en ter ing  th e  well resu lt ing  in th e  de tec tion  of 
a p p a re n t  changes in V O C  concen tra t ion  in the  well. Incom ple te  purg ing  of wells m ay  
d i lu te  g round-w ate r  sam ples w ith  s tag n an t  w ater  from  th e  well-bore. Inconsis ten t 
use of pu rg ing  m ethods  and  varying volumes of w ater  rem oved during  purg ing  m ay  
alfect th e  sam ple  origin, p roducing  g round-w ater sam ples  w ith  different chemical 
charac te ris t ic s .  A field s tu d y  conduc ted  by B arcelona and  Hellrich (1986) concluded  
that, biases caused by im p ro p e r  purg ing  of s tag n an t  w ate r  were g rea te r  th a n  those  
assoc ia ted  w ith  sam pling  devices, in teraction  with well construc tion  m ater ia ls ,  or 
tub ing .
2
1.1 P urpose and O bjectives
T h e  pu rpose  of th is  research was to  s tudy  an d  com pare  m onitor ing  well pu rg ing  and 
sam pling  p rocedures  in an a q u i ta rd  co n tam in a ted  with V OCs. T h e  objectives  were to  
d e te rm in e  which purg ing  m e th o d  in long and short-screened  m onitor ing  wells provided  
th e  m ost rep resen ta tiv e  sam ples, and to  d e te rm in e  th e  op tim al sam pling t im e  after 
purging. Samples with th e  highest VOC concen tra tions  were considered to  be  the  
m ost  rep resen ta tiv e  of su rround ing  form ation w ater. Trends in VOC concen tra tions  
versus t im e  after pu rg ing  were stud ied ,  and expe rim en ts  were com pared to  d e te rm in e  
t im es  in which rep resen ta tive  ground-w ater sam ples should be collected from the  
m o n ito r in g  well.
1.2 Background
S ta g n an t  w a te r  is essentially  m otionless w ater which can differ from form ation  w ater 
because  of a l te ra t io n s  in its  chemical composition caused by: in troduc tion  of foreign 
m a te r ia ls  to  th e  well, in te rac t ions  with  well casing and  a tm osphere ,  drilling c o n tam i­
n an ts ,  an d  bac teria l  or geochem ical changes (Scalf e t ah , 1981, Unwin and von M altby, 
1988). Analysis of s tag n an t  w ate r  would not d e tec t  changes which may have occurred  
in th e  g round  w ater  chem is try  since the  last sam pling (Unwin and Von M altby , 1988). 
Rem oval of a sufficient q u an t i ty  of s tagnan t  w ater  from  a  well is necessary to  ensure  
t h a t  w a te r  sam ples are rep resen ta tive  of g round-w ater  in th e  formation. A purg ing  
m e th o d  should provide rep resen ta tive  samples while it m inim izes d is tu rb an ce  to  the  
sam ple  and  flow system .
Recognized purg ing  m e th o d s  include: p um ping  th ree  to  five well volumes, p u m p ­
ing unti l  th e  field p a ram ete rs  (pH, EC, T ) stabilize, and  using purge-volum e tes ts  to 
d e te rm in e  pu m p in g  volum es (G ilham  et al., 1985, S m ith  e t  ah. 1988, Unwin and  Huis, 
1983, B arce lona  and  Helfrich, 1986). These purging m eth o d s  have been ex tensive ly  
te s ted  and  are widely utilized  in aquifers. However, these  m eth o d s  are difficult to  use
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in aq u i ta rd s  because these  low-yield w ater-bearing  un its  t ran sm it  small qua.ntit.ies of 
w a te r  and  m on ito r in g  wells installed in th em  have very slow recovery ra tes.  P u rg ­
ing m eth o d s  used in a q u i ta rd s  are e ither those techniques in tended for aquifers or to  
p u m p  th e  well d ry  an d  sam ple  the  next day (Herzog e t  al., 1988). A recom m ended  
purg ing  m e th o d  a p p ro p r ia te  for aqu ita rds  is not cu rren tly  available and th e  research 
in this area is l im ited .
Research  on when to  collect samples after purging slowly recovering wells is also 
l im ited ,  and  conclusions a re  varied. Fenn et al. (1977) recom m end w aiting  until  
w a te r  level has recovered, while Barcelona (1985) recom m ends sam pling du ring  w ater  
level recovery. A field s tu d y  conducted  by Herzog et al. (1988) concluded that, 
rep resen ta tive  sam ples of V O C  con tam ina ted  g round w ater could be collected 2-48 
hours  af te r  purging. In con tra s t ,  a field s tu d y  conducted  by Sm ith  e t al. (1988) 
rep o r ted  th a t  V O C  concen tra tions  dropped  one order of m ag n itu d e  in th e  24 hours 
a f te r  purging.
Physical-chem ical behav io r of th e  VOCs du ring  p um ping  and sam pling  m ay  sig­
nificantly  im pact th e  level of VO C s de tec ted  in a slowly recovering m on ito r ing  well. 
V O C  concen tra t ions  in g round-w ater  samples from a  m onitor ing  well m ay be lower 
t han  V O C  concen tra t ions  in th e  adjacent fo rm ation  w ate r  because of t ran sfo rm atio n  
in to  s im pler com pounds ,  m ass transfer  from  w ate r,  and  dilu tion  of concen tra t ions  
in th e  well-bore. M icroorganism s are responsible for biodegradation processes, the  
transfo rm ation  and  breakdow n of complex organic com pounds in n a tu ra l  sys tem s (Ly­
m an ,  1982). W hile  m icroorganism s capable of assim ila ting  organic com pounds  m ay 
be p resen t in the  g round  water, identification of m icroorganism s in g round-w ate r  
sam ples  was beyond th e  scope of this experim ent.
Sorp tion  and volatilization processes remove V O C s from water, sorption t r a n s ­
fers V O C s from w ater to  solid surfaces, volatilization transfers  VOCs from  w ate r  to 
air (L vm an . 1982). L abora to ry  determ ined  V O C  sorption rates on to  selected well
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cons truc tion  m ate r ia ls  are very slow, it is therefore assum ed th a t  w ith in  th e  24- 
liour sam pling  per iod  sorption is not a  significant loss m echanism  for V O C s (G ilham  
and  O ’Hannesin , 1990, Miller, 1980, P ark e r  et al., 1990); the  ra te  of volatilization 
is d ep en d en t  on th e  physical and  chemical charac teris t ics  of th e  V OCs, solubility, 
m olecular  weight, and  vapor pressure. V olatilization ra tes  can be increased by pres­
sure  changes in th e  borehole (US EPA, 1976), or tu rb u len t  w ater flow (G ilham  et 
al., 1983). Vola.tiliza.tion ra tes  can change very rap id ly  in the  n a tu ra l  env ironm en t 
(L ym an , 1982), a change in borehole pressure will be quickly reflected in the  VOC 
concen tra t ions  d e tec ted  in th e  borehole. R ap id  removal of a column of w ater  from a 
slowly recovering well m ay effect bo th  pressure  conditions in the  well and  th e  flow- 
patli  th rough  the  filter pack in to  the well, resu lt ing  in increased volatilization  ra tes  
an d  decreased V O C  concen tra t ions  in w ater en ter ing  the  well.
Incom ple te  removal of s tag n an t  w ater from the  well m ay result in th e  m ixing of 
s tag n an t  w ater  w ith  fo rm ation  w ater resulting  in th e  averaging of V O C  concen tra tions  
d e tec ted  in th e  well. R obbins  and  Hayden (1991) s ta ted  th a t  th e  error in troduced  by 
averaging m ay  be g re a te r  th an  sam pling errors.
W hile  m any  m o n ito r ing  well configurations exist,  two configurations were u tilized 
in th is  research; long-screen. and  short-screen interval wells. Long-screen m on ito r ing  
wells are  used m ore  frequen tly  for env ironm enta l work because it. is less expensive 
to install one long-screen well th an  to install several short-screen wells to  assess th e  
chemical propert ies of a  w a te r-bearing  zone. Long-screen wells typically  have screened 
intervals  of 1.5-4.5 m eters .  Long-screen in tervals  produce com posite  g round-w ater  
sam ples.  Ilead  elevations in th e  long-screen well are  an in tegra ted  value represen ting  
an average w ater level of all th e  m ater ia ls  screened by th e  well (Barcelona e t  al., 1985). 
If several w a te r-bearing  un its  are screened a. long-screen well can not define th e  p r in ­
cipal pa thw ay  of th e  co n tam in an t .  W aters  with different co n tam in an t  concen tra tion  
can d i lu te  co n tam in an t  concen tra tions  in th e  g round-w ater  sam ple (Shosky, 1986 and
Reily e t al., 1989). Sliort-screen wells (0.6 m eters)  are used for deta iled  p lum e geom ­
e try  investigations. Short-screen intervals  provide ground-w ater sam ples which are 
dep th  specific and  in general represen ta tive  of one w ater-bearing  zone. Short-screen 
w’ells m ay  also m in im ize  silt.ation p roblem s from surround ing  fine-grained m ateria ls .
1.3 A pproach
O ne long-screen and  two short-screen m on ito r ing  wells were co n s tru c ted  in an aqu ita rd  
c o n tam in a ted  with V O Cs. Two purging m ethods; p um p  to th e  b o t to m  of th e  screened 
interval, an d  p u m p  to  th e  top  of th e  screened interval were used in each well. All wells 
were p u m p ed  w ith  a subm ersib le  centrifugal pum p. T h e  w'ells were sam pled  prior to  
p u m ping ,  an d  a t  n ine t im es after p u m p in g  with  a point-source 250-ml evacuated  sam ­
pling con ta ine r .  T h re e  split sam ples were collected a t each sam pling  tim e. A to ta l  
of 400 g ro u n d -w a te r  sam ples  were ana lyzed  for VOCs. L ab o ra to ry  d e te rm in ed  V OC 
concen tra t ions  were th en  analyzed using graphical and  s ta tis tica l  m ethods .  T h e  m ean 
co n cen tra t io n  of th e  split  samples from each sam pling  t im e was transfo rm ed  in to  its 
n a tu ra l  log an d  then  s ta tis tica lly  ana lyzed  using one-way analysis  of variance, and 
th e  Tukey  M ult ip le  C om parison  Test a t  th e  a  =  0.05 level. R esu lts  of th e  analyses 
w'ere ev a lu a ted  to  d e te rm in e  which sam ple  tim es yielded sam ples  w ith  th e  highest. 
V O C  concen tra t ions .
2 S ite  D escr ip tio n
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2.1 S ite  Location
T h e  field com parison  site is loca ted  in th e  sou theastern  sect ion of Las Vegas Valley, in 
P i t tm a n ,  w ith in  th e  H enderson , Nevada, city limits. I t  is app rox im a te ly  3 km  n o r th  
of and  dow ngrad ien t  from, Basic M an ag em en t Incorpora ted  (B M I), a  large industria l 
com plex. T h e  site  is on undeveloped  land west of M oser Drive, and d irectly  n o r th  of 
th e  P i t tm a n  L atera l ,  the  m a jo r  condu it  of Colorado R iver w ater  delivered to th e  Las 
Vegas m e tro p o l i tan  area. It  was chosen because the  near-surface  g round  w ater was 
know n to  contain  VOCs. F igu re  1 is a generalized site location  m ap  of th e  com parison 
site.
2.2 S ite  H istory
G ro u n d  w a te r  a t  th e  field com parison  site  is charac terized  by th e  presence of high 
to ta l  dissolved solid levels (20,000-30,000 uS), and  V O C s (0-5000 u g /L  Benzene). 
This  near-su rface  g round-w ater  po llu tion , as well as w idespread  soil an d  air po llu tion  
o rig ina ted  from  th e  B M I com plex because of past  p roduc tion  and  disposal m ethods  
(Mowday, 1982). T h e  50 year old B M I com plex is owned by several private  co rpo ra ­
tions, an d  is th e  site  of m ineral ex trac t io n  and  chemical m an u fac tu r in g  processes. In 
th e  p as t ,  b o th  licpiid and  solid w aste  were disposed of on site in unlined evaporation  
ponds, d itches , leach ponds, and dum ps (Fronapel, 1983). T hese  unlined disposal 
s ites were located  in unconso lida ted  gravel an d  sand  deposits  hydraulically  connected  
with  th e  near-su rface  aquifer (Mowday, 1982). A 1980 EPA  S tu d y  concluded th a t  
millions of tons of hazardous organic w aste  from past disposal opera t ions  are located  
a t subsurface  sites on BM I p ro p e r ty  (M owday , 1982). W hile  these  disposal p ractices 
were d iscon tinued  in the  pas t  decade, g round-w ater co n tam in a tio n  of th e  near-surface 











F ig u re  1: Generalized S ite Location  M ap
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Miller, 1980).
R ep o r ts  by  G e rag h ty  and  Miller (1980), J R B  (1981), S tauffer C hem ical C om pany
(1982), an d  Ecology and  E n v iro n m en t (1985) describe the  origin, areal ex ten t ,  com ­
position, an d  flow-path of a  T D S and  benzene-chlorobenzene p lu m e  em an a t in g  from 
B M I p ro p e rty .  T h e  p lum e is th e  resu lt  of an accidental spill from an underground  
sto rage ta n k  which released approx im a te ly  113.000 liters of benzene. T h e  p lum e is be­
ing t ra n s p o r te d  in two phases, an aqueous phase  dissolved in th e  g round w ater ,  and  a 
non-aqueous phase  consisting of d is t in c t  organic layers on th e  g round  w ater.  Fronapel
(1983) described  the  m igration  of th e  p lu m e  th rough  an o rg anophospha te  pesticide 
d u m p  w here  it dissolved and mobilized a varie ty  of ch lorina ted  organic com pounds.
In 1983, a  series of 23 m onito r ing  wells were installed ad jacen t  to  th e  P i t tm a n  
L ate ra l  on a  line p e rpend icu la r  to  th e  n o r th w ard  ground-w ater flow direction ad jacen t 
to  th e  P i t t m a n  Latera l.  T hese  wells, th e  P i t tm a n  Lateral T ransec t,  were installed 
by D esert  R esearch  In s t i tu te  (D R I) ,  Lockheed Engineering and  Sciences Com pany, 
and  th e  U n ited  S ta te s  E n v iro n m en ta l  P ro tec t io n  Agency (U.S. E PA ).  T h e  P i t tm a n  
L ate ra l  a r e a  has  been used as a  com parison  site for tes ting  geophysical techniques for 
de linea ting  co n tam in a t io n  plumes. G round-w ate r ,  soil gas, gas-head-space samples, 
an d  soil sam ples  a t  th e  P i t tm a n  Latera l  T ransec t  have been analyzed  for the  presence 
of V O C s, t ra c e  m eta ls ,  and  TDS.
B enzene co ncen tra t ions  which ranged  from 0-5000 ug /L . were d e tec ted  in g round­
w ater sam ples  collected from  th e  P i t tm a n  Lateral  wells in 1983. Technos Inc. (1983) 
used surface rem o te  geophysical te s t in g  to  delinea te  a  600-m wide T D S  and  V OC 
co n tam in a t io n  p lum e perpend icu la r  to  th e  P i t tm a n  Lateral T ransec t.  W a lth e r  (1988) 
d o cum en ted  T D S  and V O C  co n tam ina tion  in th e  near-surface aquifer a t  th e  P i t tm a n  




2.3.1 G eologica l S ettin g
Geology of th e  Las Vegas Valley is described by Longwell and  o thers  (1965). Haynes 
(1967), T ab o r  (1970), Bingler (1977), Bell and Sm ith  (1980), and  Bell (1981), and 
th e  following desc rip tion  is based largely on the ir  work. Las Vegas Valley is a deep 
s t ru c tu ra l  basin located  in the  Basin and  Range Physiographic Province. T h e  basin 
was form ed du r in g  th e  P liocene by norm al faulting. T h e  basin valley is bordered  by 
the  Sheep and  Las Vegas Ranges in th e  no r th ,  F renchm an and  Sunrise M ounta ins  to 
th e  eas t ,  th e  Spring  M ountains  to th e  west, and  the M cCullough R ange  to the  south. 
Basin  geology is described sim ply as th ick  sequences of alluvial sed im ents  derived 
from th e  su rro u n d in g  m oun ta in  ranges. Deposits  a t d ep th s  of less th a n  20-m are of 
p r im a ry  im p o r tan ce  in this investigation  because  the co n tam in an ts  are  found a t  very 
shallow d ep th s  in th e  near-surface aquifer. T h e  near surface aquifer consists of two 
sub-zones a  highly perm eab le  zone, and  a  low-yield zone (M alm berg , 1965).
P lu m e  (1989) described th e  geology of th e  P it tm an -H en d erso n  a rea  as coalesced 
a lluvial fans derived from th e  M cCullough Range. These fans slope from th e  m o u n ­
ta in  fron ts ,  and  sed im ent size decreases with d is tance from th e  m o u n ta in  fronts. T h e  
s t ra t ig ra p h y  consists of two m a jo r  geological units: heterogeneous sands and  g rav ­
els know n as the  Q u a te rn a ry  alluvial deposits  (Qal), and  under ly ing  heterogeneous 
T e r t ia ry  M u d d y  Creek Form ation  (T m c) consisting of clay and  silt layers. F igure  2 
i l lustra tes  th e  generalized site geology.
2.3 .2  H ydrogeo logy  of th e Q uaternary alluvial d ep osits
T h e  upperm ost  un it consists of Q u a te rn a ry  alluvial deposits, heterogeneous surficial 
deposits  which cover m ost of th e  valley (P lum e, 1989). T hese  unconso lida ted  sand 
and gravel deposits  contain  large boulders and  gravel, and are occasionally  in te rru p ted  























Figure  2: G eneralized  Site Geology, af te r  Blegen,1988
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p ers is ten t  sand and  gravel layers as representing  periods when the  c lim ate  was more 
h um id  an d  th e  s t ream s  h ad  m ore carry ing  power. T h e re  are occasional lake sed im ents  
in th e  alluv ium  which Longwell and  o thers  (1965) n am ed  th e  Las Vegas Form ation .
In th e  P it tm an -H en d e rso n  a rea  th e  thickness of th e  Qal is controlled by the  erosional 
surface of the  T m c .  T h ickness  of th e  deposits  ranges from 9-30 m, and  th e  poorly 
so rted  deposits  g rade  from  gravels a t  the  head of th e  alluvial fans to  sand  in th e  Las 
Vegas W ash (P lu m e ,1989).
T h e  Q u a te rn a ry  alluvial deposits  are th e  p r im ary  w ate r-bearing  u n it  of th e  n ea r­
surface aquifer, with repo rted  transm issiv ity  values of 2»10-3 cm 2/sec  to  9* 10_1c m 2/sec .  
s a tu ra te d  thicknesses ranging  from 2-14 m eters,  an d  es t im a ted  g round-w ater  veloci­
ties of 10 .6m /day  (G eragh ty  and Miller, 1980, F o rd h am  et al., 1984, and  Hall, 1986).
In Las Vegas Valley, recharge to  th e  near-surface aquifer is due to  upw ard  leakage 
from  th e  principal aquife i.  and  infiltration of runoff from lawn irrigation (U R S, 1982).
In th e  P i t tm a n - l le n d e rs o n  area, th e  p r im ary  source of recharge to th e  near-surface  
aquifer is th rough  sewage t re a tm e n t  effluent, and  industr ia l  cooling w ater discharged 
to  un lined  ditches (G eragh ty  and Miller, 1980). Historically, w aste-w ater discharges 
to  un lined  d itches and ponds  a t B M I had  a  considerable  im p ac t  on th e  recharge  in 
th e  P it tm an -H en d e rso n  area (G eragh ty  and Miller, 1980). B uried  channel deposits  
in th e  T m c ,  found nea r  th e  com parison  site are  assoc ia ted  w ith  bo th  high T D S and 
high V O C  concen tra t ions  and  ap p e a r  to  be a  preferentia l pa thw ay  for co n tam in an t  
flow (D R I,  1983).
2.3 .3  H yd rogeo logy  o f th e  Tertiary M uddy C reek Form ation
T h e  T er t ia ry  M u d d y  Creek F orm ation  (T m c) is a  M iocene and P liocene valley-fill 
deposit  which overlies bedrock  th ro u g h o u t th e  Las Vegas Valley. It  is ch a rac te r ized  as 
a  heterogeneous, light colored un it  com posed of th ick  silt and  clay layers in te rb ed d ed  
w ith  th in ,  often d iscontinuous layers of sand an d  some gravel, with locally th ick  beds
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of gypsum  and  salt  ( Plume.19S9). T h e  un it  shows horizontal grain  size variability, 
coarser near th e  m o u n ta in  ranges and  finer towards the  center of the  valley. T he  
fo rm ation  is exposed  a t  W h itn ey  Mesa, near H enderson, Nevada (P lu m e,  1989). T he  
co n tac t  between th e  T m c  and  the  overlying alluv ium  is defined by an ab ru p t  decrease 
in sed im ent gra in  size in th e  Qal at the  boundary . Locally, the  surface of th e  T m c  is 
a. highly irregu lar  erosional surface with buried  s tream  and  wash channels  conta in ing  
m o d era te ly  so rted  sand  and  gravel deposits. T h e  surface of th e  T m c  slopes gently, 
18.9 m /k m ,  n o r th w ard  and  no r th eas tw ard  tow ards th e  Las Vegas W ash (K aufm ann . 
1971).
In th e  P it tm an -H en d e rso n  area th e  T m c  is an aq u ita rd ,  with a average hydraulic 
co n d u c tiv i ty  of 3«10~5cm /sec .  T h e  un it  is charac terized  as a fine-grained heteroge­
neous, light-colored u n i t  w ith  colors ranging  from  reddish-tan  to  light-green and  white 
(K leinfelder, 1983). T ransm issiv ity  has no t been es t im a ted  because th e  to tal d ep th  of 
T m c  in th e  a rea  is unknow n. Geraghty  and  Miller (1980) reported  a  th ickness  of a t 
least 900m at th e  B M I site. G round-w ater  quali ty  in th e  aq u ita rd  a t  th e  com parison 
s i te  is very poor w ith  high T D S  levels, and  V O C  con tam ination .
2.3 .4  S ite  H ydrogeology
Four wells were drilled and  construc ted  at th e  s tu d y  site in Henderson , N evada in 
A pril 1991. F igure  3 shows th e  location of th e  wells a t  th e  s tudy  site. T w o wells (LK- 
1 an d  LK-2) were insta lled  approx im a te ly  3-m ap a r t  in a  line roughly  perp en d icu la r  
to  th e  no rth -eas tw ard  direc tion  of ground-w ater flow. T h e  rem ain ing  two wells (LK-5 
and  LK-6) were insta lled  app rox im a te ly  60-m eas t  of the  o ther  set of wells. T hese  
wells were also insta lled  app rox im ate ly  3-m a p a r t  in a  line roughly p erp en d icu la r  
to  th e  g round-w ate r  flow. An air ro ta ry  rig w ith  casing h am m er was used to  drill 
th e  wells. T em p o ra ry  steel casing was driven in th e  u p p e r  portion  of all boreholes to 
isolate the  sand and  gravel aquifer from th e  clay units below. D uring drilling, cu t t ings
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F ig u re  3: Well Locations a t  th e  P i t tm a n  Low-K S tu d y  Site
14
an d  sp lit-spoon samples were collected to  verify lithology, locate- t rans it ional zones, 
and  d e te rm in e  zones of con tam ina tion .
A p p en d ix  A contains well logs which detail well construc tion  and lithologies e n ­
coun te red  for each well used in th is  experim ent.  Lithology at boreholes LK-1 and  
LK-2 typ ically  consisted of: 1) 3.S to  4.3 m  of sand arid gravel; 2) 0.8 to  0 .9-m -thick 
layer of caliche (cem ented  sands and  gravel); 3) A t ran s i t io n  layer of sand, gravel 
an d  clay which ranged from 0.6 to  1.2 m in thickness; 4) 0.6 to 1.2 m of brown silty 
clay; 5) A dense  4 .3-m -thick layer of olive green silty clay with a small fraction  of 
soft w h ite  sub-rounded  pebbles was encountered  a t  a d ep th  of 6.7 to  7.6 m eters;  6) 
D ark  gray clay. Drilling was te rm in a ted  before or d irec tly  af te r  con tac t ing  a  dark  
gray clay layer that was generally encountered  a t a  d ep th  of ab o u t  11.0 m. D ep th  to  
w a te r  in wells LK-1 and I.K 2 was approx im ate ly  3-m below ground surface. L itho l­
ogy a t  LK-5 and LK-(> was ap prox im a te ly  the  sam e as observed a t LK-1 and  LK-2, 
however, th e  caliche layer was not encountered. D ep th  to  w a te r  in LK-5 and  LK-6 
was ap p ro x im a tley  2.75-m below ground surface.
T h e  four m onito r ing  wells were construc ted  as conventional m onito r ing  wells w ith  
5-cm  d iam e te r  PV C  casing and  screens. LK-1 and LK-6 were com pleted  with  0.76-m- 
long screens. LK-2 and  LK-5 were com ple ted  with 3.0-m-long screens. A t th e  w este rn  
location , well screens were located  in the  olive-green silty u n it  and  are cen tered  a t  7.3 
to  8.2 m. A t th e  eas te rn  location , well screens are  located  in th e  brown and  olive- 
green clay u n i ts  and are cen te red  a t  7.75 m. T h e  LK-6 well screen is also located  in 
th e  d a rk  green clay unit.
T h e  wells were developed by bailing. A gentle surging was used to  remove loose 
clay an d  silt from the borehole walls and filter pack. T h e  wells were bailed un ti l  th e  
w ate r  level was drawn down to  th e  top  of the  screened interval, th en  left to  recover 
overnight.  E ach  well was bailed several times until th e  w a te r  was clear and pH , an d  
E C  m easu rem en ts  were s im ilar over several sam pling days. Table 1 reports  th e  values
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Well T em p (°C C) pH EC (uS) Vol Removed (L)
LK-1 24.5 6.95 15,000 130
LK-2 24.1 6.95 14,000 200
LK-6 24.2 6.99 IS ,600 95
Table  1: Field P a ra m e te rs  M easured a t  th e  C om ple tion  of Well D evelopm ent
of field p a ram ete rs  a t  th e  com pletion  of well purging, and  th e  to tal volum e of w ater 
rem oved from the  well du r in g  developm ent.
L ab o ra to ry  and field tes ts  were perform ed to  d e te rm in e  the  hydraulic  p roperties  of 
th e  com parison site  wells. T h e  w ate r-bearing  un its  ad jacen t to the  screened-int.ervals 
of th e  wells are fine-grained silt and  clay sized partic les  with a  po ten tia l  range of 
hydrau lic  conduc tiv i ty  (K ) values of 10- '1 to  10-9 cm /sec .  A re latively u n d is tu rb ed  
sam p le  of green silty  clay collected in a  split-spoon sam pler from th e  sam pling  horizon 
du r in g  drilling of LK-2 was tes ted  in a  falling head p erm eam eter .  T h e  te s t  was te rm i­
n a te d  a f te r  a three-w eek per iod  because flow through  the  3-inch-core was insufficient 
for collection of m eaningfu l da ta .  T h e  conclusion of th is  test, was t h a t  th e  m a tr ix  
hy d rau lic  conduc tiv i ty  of th e  clay aq u ita rd  was very low.
Recovery  tes ts  were perfo rm ed  in th e  low-K m on ito r ing  wells to d e te rm in e  th e  
hy d rau lic  p rope rt ie s  of th e  wells and  clay aq u i ta rd ,  and  to  observe th e  effects of the  
recovery te s ts  on ad jacen t  wells. For each tes t ,  th e  p u m p in g  well was purged  to  th e  
to p  of th e  well-screen using a b ladder pum p, this rem oved a  3-m colum n of s tag n an t  
w a te r  from  t he well w ith  a volum e of app rox im a te ly  15-L. N ex t a w a te r  level p robe  
was lowered into th e  well to  o b ta in  continuous m easu rem en ts  of w a te r  level af te r  
pum p in g .  T hese  tes ts  did not reveal any chemical or hydraulic  effects in th e  ad jacen t  
well d u r in g  p u m p in g  or recovery. In wells LK-1, LK-2. and  LK-6, com ple te  w ate r  level 
recovery was a t ta in ed  in two hours. T h e  w ate r  level recovery d a ta  were ana lyzed  using 
th e  T heis  recovery tes t  and  the  results shown in Table  2.
LK-5 was not inc luded  in th e  s tu d y  because of th e  inabil ity  to  com plete ly  develop
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Well Screen Length C o nduc tiv ity  (cm /sec) Recovery (hr)
LK-1 .75-m 1 .0 5 x l0 " s 1.5
LK-2 3-m 6 .1 7 x l0 -5 2
LK-6 .75-m 3 .09x l0~ 5 1.5
T ab le  2: H ydraulic  P ro p er ties  of Low-K M onitoring Wells.
th e  well (suspended  sed im ent was p resen t in th e  pu m p ed  water, desp ite  several de­
ve lopm ent a t te m p ts )  and  very rap id  recovery ra tes. T he  m o d era te ly  low hydraulic  
conduc tiv i ty  values observed a t  LK-1, LK-2, and  LK-6 and  th e  recovery ra te s  of 2 
hours were ju d g ed  to  be accep tab le  for th e  a q u i ta rd  sam pling studies.
T h e  fie ld -de term ined  hydraulic  conduc tiv i ty  values and recovery ra tes  of th e  wells 
were h igher th a n  th e  original hydraulic  conduc tiv i ty  es tim ates  based on th e  grain- 
size d is tr ibu tion  of th e  clay aqu ita rd  and  th e  p e rm e am e te r  test.  T h e  higher hydraulic  
conduc tiv i ty  values e s t im a ted  from the  well tes ts  m ay  be re la ted  to  secondary  porosity- 
developed th ro u g h  e i th e r  n a tu ra l  frac tu res  or perm eab il ity  en h an cem en t by m echanic 
al d is tu rb an ce  du ring  drilling.
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3 M eth o d o lo g y
3.1 E xperim ental D esign
D uring  th is  investigation , four expe rim en ts  were conducted  in th ree  m onito r ing  wells. 
T hese  ex p e r im en ts  are  listed in Table 3. T h e  approach  included the  following m a jo r  
procedures:
•  Four g ro u n d -w ate r  m on ito r ing  wells were installed a t  a site in sou theas te rn  Las 
Vegas Valley. O f these  insta lla tions , one-long-screen well (LK-2), and  two-short- 
screen-wells (LK-1 and  LK-6) were used for this investigation .
•  Recovery tes ts  were perform ed to  d e te rm in e  the  well hydraulics  of the  m o n ito r ­
ing wells.
•  A p re lim in ary  sam pling  round  was perform ed to  d e te rm in e  sam pling  times.
•  S am pling  t im es were co n cen tra ted  during  w ater level recovery (0-2 hours af te r  
p u m ping) .  Sam ples were not collected between eight and  tw enty-four hours due 
to  s i te  logistic problems.
•  All sam ples  were collected a t  a d ep th  .3-m below th e  top  of th e  screened interval.
•  E x p e r im e n t  A consisted of p u m p in g  a  long-screen well to  th e  b o t to m  of th e  
screened interval and  collecting samples for VOC analysis. T h ree  split sam ples 
were collected a t  th e  following times: before pum ping , 0.5, 1, 1.5, 2, 3, 4, 6, and  
8 hours  af te r  pum ping , and  nex t-day  af te r  pum ping . (N ex t-day  sam ples were 
collected 24-28 hours af te r  pum ping .)
•  E x p e r im e n t  B consisted of pu m p in g  a  long-screen well to  th e  top  of th e  screened 
in terva l and  collecting sam ples for V O C  analysis. T h re e  split sam ples were 
collected a t  th e  following times: before pum ping , im m ed ia te ly  af te r  pum ping .  
0.5, 1, 1.5, 2, 3, 4, and 6 hours af te r  pum ping , and  n ex t-day  af te r  pum ping .
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Exp. Well Screen Purge Reps.
A LK-2 long BOS 2
B LK-2 long T O S 2
C LK-1 short BOS 1
C LK-C short BOS 1
D LK-1 short T O S 1
D LK-6 short T O S 1
Table  3: P urg ing  E xper im en ts :  BOS refers to  b o t to m  of th e  screen expe rim en ts .  T O S  
refers to  top  of th e  screen experim ents
•  E x p er im en t  C consisted of pum ping  a short-screen well to  th e  b o t to m  of th e  
screened in terva l and  collecting sam ples for V O C  analysis. T h re e  split  samples 
were collected a t  th e  following times: before pum ping , 0.5, 1, 1.5, 2, 3, 4, 6, and 
8 hours af te r  p u m ping ,  and  the  nex t-day  a f te r  pum ping.
•  E x p er im e n t  D consisted of pum ping  a short-screen well to  the  top  of th e  screened 
interval an d  collecting  sam ples for V O C  analysis. T h ree  split  sam ples were 
collected a t  th e  following times: before pum ping ,  im m edia te ly  a f te r  pum ping ,
0.5, 1, 1.5, 2, 3, 4, and  6 hours after pum ping , and  th e  next-day  af te r  pum ping .
•  G ro u n d -w a te r  sam ples  were analyzed in th e  lab o ra to ry  for V O C s on a gas chro­
m ato g ra p h  sys tem  using modified EPA  M ethod  502.2. T h e  V O C  com pounds  
were first co n cen tra ted  by purge and  t ra p  m ethods.
•  T he mean concentration of the split sam ples from each Scimpling tim e was trans­
formed into its natural log then analyzed statistically.
•  One-way analysis of variance, and th e  Tukey M ultip le  C om parison  Test were 
used to  d e te rm in e  which sam pling tim es were s ta tis tica lly  similar.
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3.2 Sam pling M ethod
3.2.1 Prelim inary Sam pling R ound
In th e  p re lim in ary  sam pling  round  a  P T F E  b ladder p u m p  was used to  purge th e  
wells. T h e  p u rg ing  p u m p  was removed before sam ple collection. All samples were 
collected with the  West bay sam pling  probe connected to  a  250-ml unvented  sam ple  
con ta iner .  U pon  retrieval of th e  sam pling  probe, sam ples were transferred  to  th ree  
40-ml p rec leaned  VOA vials; th e  rem ainder  of the  sam pling  volum e (approx im ate ly  
60-ml) was used for field p a ra m e te r  m easurem ent.
D u rin g  p re lim inary  sam pling, b o th  purg ing  experim ents  (b o t to m  of th e  screen and  
to p  of th e  screen) were perform ed. T h e  wells were sam pled  prior to  purging, and  al. 
half-hour in tervals  af te r  purg ing  until  th e  w ater  level had  recovered to  w ith in  .3-m of 
th e  p re-pu rg ing  s ta t ic  w ater  level. T h e  du ra tio n  of th e  ex p e r im en t  was app rox im ate ly  
2 hours. T h re e  split  V O C  sam ples were collected a t  each sam pling  interval. Based 
on th e  resu lts  of th e  pre lim inary  sam pling, sam ple t im es were modified for th e  ac tu a l  
ex p e r im en t.
Difficulties encoun te red  du ring  p re lim inary  experim ents  included th e  inabil ity  of 
th e  b lad d e r  p u m p  to  effectively evacuate  w a te r  from th e  well casing during  the  p u rg ­
ing p h ase  of th e  experim ents .  I t  wras observed th a t  th e  p u m p in g  efficiency declined 
from  1.5 L /m in  u n d e r  th e  in itia l head  conditions to less th an  0.5 L /m in  as th e  head 
above th e  p u m p  declined to  less th a n  1-m. T he  p um p was unab le  to  m a in ta in  th e  
in itia l p u m p in g  ra te ,  this m ade  it im possib le  to  draw th e  w ater  level below th e  b o t ­
to m  of th e  screened interval. In add it ion  th e  long p u m p in g  tim es (in excess of 30 
m inu tes )  app ea red  to  unnecessarily  stress th e  hydraulic  sys tem , par ticu la r ly  in LK-2. 
In LK-2 th e  rep ea ted  ex p e r im en ta t io n  caused changes in field p a ra m e te r  values and  
V O C  concen tra t ions .  After ana lyz ing  d a ta  collected during  th e  p re lim inary  sam pling  
round , th e  b lad d e r  p u m p  was replaced w ith  a  subm ersible  p u m p  for th e  expe rim en ta l  
sam pling  program .
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3.2 .2  W ell Purging
T h e  G rundfos Rediflo 2 p u m p  system  was used to  p u m p  th e  m onitor ing  wells. T h e  
p u m p  is co n s tru c ted  of s tain less steel and P T F E  p a r ts  and  has a d iam eter  of 46 m m . 
T h is  p u m p  was used because  it quickly and efficiently em ptied  the  well bore. T h e  
G rundfos pu m p ed  unti l  w a te r  level was lowered to  th e  p u m p  intake, th is  occurred  
af te r  2 m inu tes  of pum ping .
E x p e r im e n ts  A and  C required  purging th e  well to  th e  bo tto m  of th e  well screen, 
an d  sam pling  a t specific t im es af te r  pum ping. T h e  p u m p  was carefully lowered to  a 
po in t w here  th e  in take  was located  at the  b o t to m  of th e  screened interval. E x p e r i ­
m en ts  B and  D required  purg ing  th e  well to  th e  top  of th e  well screen, and  sam pling  
a t  specific t im es af te r  pum ping .  In th is  experim ent,  the  p u m p  is carefully lowered to 
a p o in t  w'here th e  in take  is located  a t th e  top of th e  screened interval. T h e  rem a in in g  
p rocedures  for well pu rg ing  are identical for th e  four experim ents .
A fter  ins ta l la t ion ,  th e  ap p ro p r ia te  tub ing  was a t ta c h ed  to  th e  p u m p  inlet,  sam ple  
d ischarge lines, and  d r iv er /con tro l le r .  T he  driver, an electrically driven com pressor,  
was th e n  s ta r te d  and  th e  controller ad jus ted  to  allow a discharge ra te  of ap p ro x im a te ly  
7 L /m in .  T h e  well was purged  until th e  w ater level d ropped  below the  p u m p  intake. 
D ischarge w ate r  was d irec ted  away from th e  sam pling  site.
U pon  com pletion  of purg ing , th e  p um p  was w ithd raw n  from the  well an d  de­
c o n tam in a ted  in p rep a ra t io n  for subsequent experim ents .  T h e  d eco n tam ina tion  p ro ­
cedures  included washing th e  ex ter io r of th e  p u m p  and  tub ing  in a tap /d e te rg en t .  
(L iquinox) solution followed by rinses in tap  and  distilled water. In add it ion  th e  
inside of th e  p um p and  tu b in g  were cleaned by p u m p in g  15-L of a t a p /d e te r g e n n t  
(L iquinox) solution th rough  th e  p u m p  followed by rinses of tap  and  distilled w ater.
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3.2 .3  Sam ple C ollection
T h ree  split  sam ples  were collected a t  each sam pling  time, this increased th e  accuracy  
and  precision of th e  results. T h e  m ean  of the  th ree  sam ple values was used for 
graphically  or s ta t is t ica l ly  analyzing th e  expe rim en ta l  results. Sam ples  were collected 
in pre- cleaned 40-ml VOA vials with P T F E  lined sep tum .
T h e  W estbay  M P  sam pling  probe was used to  collect g round-w ater  sam ples  from 
th e  m on ito r ing  wells for V O C  analysis. T h e  stainless steel sam pling  p robe  was con­
trolled by two p n eu m a tic  tubes  which supplied  pressure to  th e  backing shoe and  open 
th e  sam pler valve. T h e  w ate r  en tered  th e  probe th rough  th e  sam pler  valve and  t rav ­
eled th rough  a  12-mm length of teflon tu b in g  to  t.he unvented  250-ml sam ple  container 
(Black e t  al., 1986). T h e  advantages of using th e  W estbay M P  sam pling  p robe  were 
th e  short  flow p a th  between th e  in take and  th e  sam ple  container,  and  th e  ability  to 
collect small am o u n ts  of ground w ater. In th is  investigation  it was necessary  to  find 
a  sam ple  collection m e th o d  which did not adversely im pact th e  w ate r  level recovery 
in th e  m o n ito r in g  well.
To collect sam ples, th e  sam ple con ta iner was first evacuated  using a specially 
designed p ressu re  collar powered by a h an d  pum p . T h e  sam pler was th en  lowered to 
a  d ep th  .3-m below th e  top  of the  screened in terval and  the sam pler valve was opened. 
A fte r  allowing th e  sam ple  conta iner to  fill for app rox im ate ly  7 m inu tes ,  th e  sam pler 
valve was closed and  th e  probe brough t to  th e  surface. T h e  w ate r  was carefully 
transferred  to  th ree  40-ml VOA vials, w ith  th e  rem a inder  used for th e  d e te rm in a tio n  
of field param ete rs .
T h e  sam pling  p robe  was deco n tam in a ted  af te r  each sam pling  time. T h e  decon­
ta m in a t io n  p rocedures  included washing th e  p robe  with  a ta p /d e te r g e n t  solution 
(Liquinox) solution followed by rinses in ta p  and  distilled w ater.
3.3 Q uality A ssurance Procedures
T rip  b lanks  and  r insa te  b lanks were p repared  prior to  sam pling  each sam pling  day. 
T h e  b lan k s  were m ad e  by  p ouring  H P L C -grade  deionized w ate r  into  40-ml V O A  vials. 
T rip  b lan k s  were then  t ra n sp o r te d  to  th e  field and  hand led ,  and  analyzed in a m an n e r  
iden tica l  to  th e  ground-w ater sam ples. Any co n tam in an ts  found in t r ip  b lanks m ay 
be a t t r ib u te d  to  handling  p rocedures,  or in te rac tion  betw een  w ater  and th e  VOA vial. 
R in sa te  b lanks were kep t in  th e  labora to ry  refrigera tor until  sam ple analysis. Any 
co n tam in an ts  found in th e  r in sa te  b lanks m ay be a t t r ib u te d  to  con tam ina tion  during  
analysis , o r  co n tam in a ted  H P L C -g rad e  deionized w ater. If con tam inan ts  were found 
in th e  b lanks a corrective p lan  would be im plem ented .  No co n tam in an ts  were ever 
d e tec ted  in e i th e r  t r ip  or r in sa te  blanks.
D istilled  w a te r  sam ples were ana lyzed each day to  d e te rm in e  if the  GC sy s tem  was 
itse lf  c o n tam in a ted .  On one sam pling  day a  concen tra tion  of 20 u g /L  chlorobenzene 
was d e tec ted  in a  distilled sam ple. T h e  system  was th en  com pletely  flushed, and  dis­
tilled sam ples  were run  unti l  no co n tam in an ts  were de tec ted .  No o ther co n tam in an ts  
were d e tec ted  in th e  d istilled w a te r  samples. Split sam ples of bracketing ex te rn a l  
ca lib ra t io n  s tan d a rd s  were ana lyzed  daily  to  ca lib ra te  th e  G C  system. Analysis of 
th e  ca lib ra t ion  s tan d a rd s  ind ica ted  two instances in which th e  s tan d a rd s  were in co m ­
ple te ly  m ixed , resulting in one split  sam ple which had  anom alously  low co n c en tra ­
tions an d  an o th e r  with  anom alously  high concentra tions . W hen  th e  concen tra t ions  
de tec ted  in these  split sam ples were averaged, th e  concen tra tions  were w ith in  the  
EPA  d e te rm in e d  m ethod  accuracy  and  precision level of 20%. All o ther  ca lib ra t ion  
s ta n d a rd s  had  concen tra tions  which were within th e  20% E PA  m ethod  accuracy  and  
precision level.
3.4 A nalytica l M ethod
V O C  sam ples were ana lyzed  in th e  WR.C Las Vegas C!C L ab o ra to ry  on a  gas chro­
m ato g ra p h  sys tem  (H ew le tt-Packard  5890A) equipped  with a pho to ion ization  d e tec ­
to r  in series w ith  an e lec tro ly tic  conduc tiv i ty  detec tor.  T h e  colum n used was a 0.53- 
m m  ID, 105-m- long glass capillary colum n designed for analysis of VOCs using EPA 
M ethods  502.2 and  524.2. T h e  V O C  com pounds  were concen tra ted  by purge and  trap  
(O.I. 4460A); pu rg ing  w ith  helium  for 11 m inu tes  then absorb ing  on a  T enax  trap . 
T h e  com pounds  were desorbed from th e  t r a p  d irectly  into th e  cap illary  colum n with 
th e  following te m p e ra tu re  program : hold 5 m inu tes  a t 40 °C . increase tem p e ra tu re  
to  180 °C a t  6 °C per m inu te ,  then  hold 6 m inutes.  T h e  elec tro ly tic  conductiv ity  
de tec to r  t e m p e r a tu re  was 900 °C .
C alib ra tion  of th e  gas chrom atog raph  system  was accom plished using ex ternal 
s tan d a rd s .  T h e  ex te rn a l  s tan d a rd s  were p repared  each working day. D istilled w ater 
sam ples were run  th ro u g h  th e  system  each day  to  tes t  for residual V O C  concen tra tions  
p resent in th e  system . A ppendix  B conta ins  all th e  V OC concen tra tion  d a t a  collected 
du ring  th is  field investigation.
3.5 D ata  A nalysis
D a ta  analysis was accom plished using bo th  graphical and s ta t is t ica l  m ethods .  T he  
m ean  concent ra tions  for each sam pling interval were com puted ,  these  values were used 
in all graphical an d  s ta t is t ica l  applications. Benzene, chlorobenzene, 1,4-dichloro- 
benzene, and  1,2- dichlorobenzene concen tra tion  d a ta  from  each ex p e r im en ta l  round 
were p lo t ted  versus t im e  to  de term ine  if concen tra tions  varied with  tim e. T h e  concen­
tra t io n  d a t a  were transfo rm ed  into n a tu ra l  logs. S ta tis t ica l  ana lyses were then  used 
to  d e te rm in e  if graphical t ren d s  in V O C  concen tra t ion  versus t im e  were s ta tis tica lly  
significant. O ne set of results which was anom alously  low for all com pounds  was 
d iscarded. A n o th e r  d a t a  set was excluded from sta tis tica l  analysis because only one
sam p le  had  been analyzed from each sam pling interval. W ith in  a sam pling round , 
sam p lin g  rounds  with only one sam ple were excluded from th e  s ta t is tica l  analysis.
S ta tis t ica l  analysis was accom plished  in the  following steps:
1. C o n cen tra t io n  d a ta  were transfo rm ed  into n a tu ra l  logs,
2. A sca t te rd iag ra m  of rep lica te  range was used to  d e te rm in e  ab e r ra n t  d a ta  po in ts  
which exh ib i ted  abnorm ally  low V O C  concentra tions , these  points were ex ­
c luded  from  fu r th e r  analysis,
3. O ne-w ay analysis of variance was used to de te rm ine  if concen tra tion  differences 
w ith in  rounds  were significant at th e  a  =  0.05 level,
4. T h e  Tukey  M ultip le  C om parison  Test was used to  group  sam pling intervals  
which were not s ta t is t ica l ly  different at the  a  =  0.05 level.
Since concen tra t ion  d a t a  are log-norm al it is generally ap p ro p r ia te  to  s tab il ize  th e  
variance by transfo rm ing  th e  d a ta  into its n a tu ra l  log. All s ta t is tica l  analyses were 
perfo rm ed  on th e  n a tu ra l  logs of concen tra tion  da ta .  Sam ples which exhib ited  a b n o r­
m ally  low V O C  concen tra tions  were excluded from graphical  and sta tis tica l  analysis  
because  it was assum ed th a t  physical processes had com prom ised th e  rep resen ta tiv e­
ness of th e  samples. B o th  analysis of variance and m u ltip le  com parison tes ts  are  
based on th e  hom ogeneity  of variance assum ption , th is  assum ption  was tes ted  using 
a p lo t of s ta n d a rd  deviation  versus m ean  before s ta t is t ica l  analysis was perform ed.
O ne-w ay analysis of var iance was perform ed to test the  null hypothesis  t h a t  m ean  
co n cen tra t io n  d a t a  were th e  sam e for all t im e  intervals. A fter re jecting  th e  null h y ­
po thesis ,  th e  m ean  concen tra tion  d a ta  were grouped using  th e  Tukey M ultip le  C o m ­
parison  Test.  T h e  Tukey groupings de term ined  which m ean  V O C  concen tra tions  were 
significantly  different. Conclusions reached from th e  Tukey  groupings included id en ­
tification  of t im e  intervals in which represen ta tive  V O C  concen tra t ions  were de tec ted ,
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an d  identification of t im e  intervals in which V O C  concentra tions were significantly dif­
ferent from th e  rep resen ta tiv e  concentrations. T h e  statistically- significant differences 
in th e  d a ta  were finally ana lyzed  to  d e te rm in e  if they  were also practically  significant. 
A pp en d ix  C con ta ins  th e  resu lts  of the  Tukey M ultip le  Com parison Tests.
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4 R e su lts  an d  D iscu ss io n
T h e  p r im a ry  objectives  of th is  s tu d y  were to  com pare  th e  im pacts  of screen length , 
p u rg ing  m e th o d ,  and  sam pling  t im e  on V O C  concen tra t ions  in aqu ita rds .  Trends in 
VOC concen tra t ions  du r in g  water-level recovery were analyzed to d e te rm in e  which 
sam p lin g  in terva ls  yielded rep resen ta tive  g round-w ater  samples. T h e  m ean  concen­
t ra t io n  from  each sam pling  t im e  was calculated  to  represent the concentra tion  value. 
C o n cen tra t io n  d a ta  from  th e  two purging experim en ts  conducted  w ith in  a well were 
co m p ared  to  d e te rm in e  how a  purg ing  m ethod  im p ac ted  th e  VOC concen tra tions  d e ­
tec te d  in a  well. C o n cen tra t io n  d a ta  for benzene, chlorobenzene, 1 ,4-dichlorobenzene, 
an d  1 ,2-dichlorobenzene were ana lyzed graphically  and  s ta tis tica lly  for trends .
O ne-w ay analysis of variance of the  V O C  d a ta  from both  experim ents  ind icated  
s ta t is t ica l ly  significant effects of th e  tim e interval in which samples were collected. 
T h e  Tukey  M ultip le  Com parison  Test was then used to  de te rm ine  significant differ­
ences betw een  pairs of m ean s  w ith in  th e  ex p e r im en ta l  round . T h e  resu lts  of these 
com parisons  are su m m arized  in A ppendix  C. T h e  average s tan d a rd  dev ia t ion  for all 
co m p o u n d s  was 10%.
4.1 E xperim ent A: Purge to th e  b o tto m  o f th e long-screen  
w ell
Figures  4 and  5 p resent graphical and  sta tis tica l  resu lts  from th is  ex pe rim en t.  E x p e r­
im en t A was perform ed twice in LK-2. F igure 4 ind icates  th a t  V OC concen tra t ions  
were lowest before purg ing , they  increased rap id ly  reaching their  h ighest co n cen tra ­
t ions two hours af te r  purg ing , and  then d ropped  slowly after th a t  t im e. F igure  5 
shows V O C  concen tra tions  which were lowest before purging, increased rap id ly  after 
pu rg ing  reaching the ir  h ighest concentra tions  1.5-2 hours after purging, experienced  
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Figure 4: Experiment A: Long-screen well; Mean concentrations of VOCs in LK2-
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Figure 5: Experiment A: Long-screen well; Mean concentration of VOCs in LK‘2-
BOS-1023 and Tukey groupings of concentrations which are statistically similar.
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slowly after that. time.
T h e  Tukey M u lt ip le  Comparison Test was used to  d e te rm in e  which graphical 
changes were also s ta t is t ica l ly  significant. F igure  4 indicates t h a t  s ta t is t ica l ly  signifi­
can t  concen tra tion  differences occurred; before purging, 0.5 hours,  and  n ex t-d ay  after 
purging. T h e  highest V O C  concen tra t ions  were observed a t  two hours a f te r  purging, 
b u t  these  co ncen tra t ions  were not significantly different from sam ples collected from 
1 to  8 hours a f te r  purging. Samples collected before or within one h our  a f te r  purging 
were significantly lower th an  th e  sam ples collected 1-8 hours after purg ing . Samples 
collected th e  nex t-day  were also significantly lower th an  th e  1-8 hour sam ples , and  th e  
lowest chlorobenzene concen tra tions  were collected a t  this t ime. S ta t is t ica l  analysis 
of concen tra t ion  d a t a  in F igure  5 ind icates  that, sam ples collected before purging, and 
th e  nex t-day  a f te r  pu rg ing  had  V O C  concen tra t ions  which were significantly  different 
from  all o ther  sam pling  times. Samples collected 0.5-8 hours af te r  pu rg ing  were not 
s ignificantly different.
Purg ing  to  th e  b o t to m  of th e  well-screen removed app rox im a te ly  27-L of s tag n an t  
w ater,  dew atering  bo th  th e  well bore and  th e  filter pack. T h is  reduced  pressure  in 
th e  well bore, and  su b m it te d  w ater to tu rb u le n t  or cascading flow th rough  th e  filter 
pack. T hese  physical conditions likely increased volatilization ra tes ,  which resulted  
in lower V O C  concen tra t ions  in th e  well bore  im m edia te ly  a f te r  purg ing . As the  
w a te r  level recovered th e  filter pack was again s a tu ra te d -  flow p a t te rn s  norm alized 
and  th e  volatilization  ra te  decreased. T h e  concen tra tions  of V O C s d e tec ted  reflect 
th is  t rend ,  earlier sam ples  contain significantly lower concen tra t ions  of V O C s then  
sam ples  collected la te r  du ring  recovery. T h e  effect of m ixing w aters  w ith  different 
V O C  concen tra t ions  in th e  well bore ap p ears  to  be significant factor in depressing 
V O C  concen tra t ions  im m ed ia te ly  after purg ing , b u t  decreases in im p o r tan ce  during  
w a te r  level recovery.
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4.2 E xperim ent B: Purge to  th e top  o f th e long-screened  
w ell
Figures  6 and  7 p resen t th e  graphical and s ta tis tica l  resu lts  of this ex pe rim en t.  T he  
ex p e r im en t  was rep ea ted  twice in LK-2. F igure 6 ind icates  that  VO C concen tra t ions  
were lowest, before purg ing , th en  concentra tions  g radually  increased until  six hours 
af te r  purging. N ex t-day  sam ples show a slight decrease in V O C  concen tra tions . F ig­
ure  7 i l lus tra tes  a sim ilar p a t te rn  of lowest VOC concen tra t ions  prior to purg ing , then  
a g rad u a l  increase in V O C  concen tra tions  after purging. T h e  highest concen tra t ions  
were a t ta in ed  th ree  hours af te r  purging, concen tra tions  did not vary af te r  four hours.
T h e  Tukey M ultip le  C om parison  Test was used to  de te rm ine  which graphical 
changes were also s ta t is t ica l ly  significant. S ta t is t ica l  analysis of concen tra tion  d a ta  
from b o th  Figures 6 and  7 showed th e  sam e trends .  T h e  s tag n an t  w ate r  and  im ­
m ed ia te  sam ples had  the  lowest V O C  concentra tions , and  were significantly different 
from  all o th e r  sam pling  t im e  intervals. T he  0.5 and  1 h our  sam ples were in te rm e d ia te  
betw een  th e  lowest and  h ighest V O C  concentra tions  and  significantly different from 
every o th e r  sam pling  interval. T h e  highest V O C  concen tra t ions  were observed  in th e  
3 hour  sam ple  in F igure 7, and  th e  6 hour samples in F igure  6, b u t  these  sam ples  were 
not significantly different from  sam ples collected 2-24 hours af te r  purging. Sam ples 
collected w ith in  1 hour a f te r  purg ing  were significantly lower th an  sam ples collected 
2-24 hours af te r  purging.
P u rg in g  to  the  top  of th e  well-screen left app rox im a te ly  12-L of s tag n an t  w a te r  in 
th e  well bore. A pprox im ate ly  15-L of form ation w a te r  en tered  th e  well bore du ring  
w ate r  level recovery. Sam ples  collected during  early  recovery contain  th e  greatest, 
pe rcen tage  of s tag n an t  w ate r  and are  lowest in V O C  concentra tion . As recovery 
continues th e  percentage of fo rm ation  w ater en ter ing  the  well bore increases and  
th e  V O C  concen tra tions  increase and stabilize. P ressure  changes m ay  affect V O C  
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Figure 6: Experiment B: Long-screen well; Mean concentration of VOCs in LK2-
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Figure 7: Experiment B: Long-screen well; Mean concentration of VOCs in LK2-
rOS-1107 and Tukey groupings of concentrations which are statistically similar.
the filter park has not, been dewatered.
4.3 C om parison o f E xperim ents A  and B
V O C  concen tra t ions  d e tec ted  in E x p er im en t A were* higher th an  those  d e tec ted  in 
E x p e r im e n t  B. F igure  S i l lu s tra tes  the  differences in benzene concen tra t ions  in the  
b o t to m  and  top of th e  screen experim ents .  T h is  result ,  which was un ex p ec ted ,  indi­
ca tes  th a t  V O C  losses due  to  dew atering  th e  filter pack are lower th a n  d i lu tion  due 
to  th e  presence of th e  unpurged  column of s tag n an t  w ate r  in the  well bore. A mass 
c o n t in u i ty  purg ing  m odel developed by R obbins  and  M artin-H ayderi (1991) pred ic ted  
th e  VOC' concen tra tions  following purging iri E x p er im en t  B.
C,„ = C 0  -  C0{vb/ v w) + Cj(vb/ v w)
•  cw — concen tra t ion  in well
•  c0 =  concen tra t ion  before purging
•  c j  — concen tra t ion  in formation
• vb =  volume rem oved du ring  purging
•  vu, =  volum e of w a te r  in well
T h e  m odel p red ic ted  t h a t  th e  V O C  concen tra tions  af te r  purg ing  would b e  a, com posite  
average depend ing  on th e  volum e of s tag n an t  and  formation w ater p re sen t  in the  
well bore during  sam pling . In th e  model, it was assum ed th a t  th e  h ighest V O C  
co n cen tra t io n s  d e tec ted  in th e  well were m ost rep resen ta tiv e  of VOC co ncen tra t ions  in 
th e  form ation . Table  4 shows th a t  the  p red ic ted  concen tra tions  of V O C s were higher 
th a n  th e  ac tua l  levels d e tec ted  during  E x p er im en t  B, but th e  differences a p p e a r  to 



















0.0 2.0 4.0 6.0 8.0 24.016.0
time (hours)
Figure 8: Comparison of benzene concentrations; BOS vs. TOS
Param eter Observed Calculated
BNZ 54ug/L 76ug/L
MCB 387ug/L 505ug/L
1,4DCB 4 8 ug /L 55ug/L
1/2DCB 40ug /L 35ug/L
Table 4: P ost-pu rg ing  m easured and  ca lcu la ted  concen tra tions  in LK-2 two hours 
af te r  p u m p in g
4.4 E xperim ent C: Purge to  th e  b ottom  o f th e  short-screen  
w ell
Figures 9 and  10 p resen t th e  graphical and  s ta t is tica l  resu lts  of th is  experim ent.  T h is  
ex p e r im en t was perfo rm ed  once in LK-1 and  once in LK-6. F igure  9 indicates th a t  
th e  benzene, 1,2 and  1,4-dichlorobenzene concentra tions  d ro pped  im m edia te ly  af te r  
purging, while th e  chlorobenzene concen tra tions  increased im m edia te ly  af te r  purging. 
All th e  V O C  concen tra t ions  then  increased, reaching th e ir  h ighest  concen tra tions  l-
1.5 hours a f te r  purging. A fter 1.5 hours  th e  V O C  concen tra tions  decreased slowly, 
th e  concen tra t ions  increased again a t  six hours then  d ropped  again a t  eight hours 
and  the  n ex t-d ay  sam ples. F igure 10 ind icates  th a t  1 ,4-dichlorobenzene concen tra ­
tions were not im p ac ted  a t all by th e  experim ent.B enzene ,  chlorobenzene, and  1.2- 
d ich lorobenzene exh ib ited  similar concen tra t ion  changes af te r  purging. T h e  V O C s 
dropped  im m ed ia te ly  af te r  purging, th en  rose rapidly reaching  th e  m ax im u m  con­
cen tra t ions  1-1.5 hours after purging. A fter  t h a t  t im e V O C  concen tra t ions  slowly 
decreased.
T h e  Tukey  M ultip le  Comparison T est was used to  d e te rm in e  which graphical 
changes were also s ta t is tica l ly  significant. T h e  im m edia te  sam ple  was lowest in con­
cen tra tion  lor all VOCs. S tagnan t  w ater,  im m edia te-tim e, and  nex t-day  samples were 
significantly different from all o the r  sam pling  intervals. T h e  h ighest V O C  concen tra ­
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Figure 9: Experiment C: Short-screen well; Mean concentrations of VOCs in LK1-
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Figure 10: Experiment C: Short-screen well; Mean concentration of VOCs in LK6-
BOS-1016 and Tukey groupings of concentrations which are statistically similar.
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were n o t  s ta t is t ica l ly  different from samples collected 1-8 hours after purging.
In th is  ex p e r im en t,  V O C  concen tra tions (except chlorobenzene in F igu re  9) d ropped  
im m ed ia te ly  af te r  purging. Increased volatilization ra te s  due to pressure  changes in 
th e  well-bore. and  tu rb u le n t  flow in th e  de-w atered  filter pack probab ly  p roduced  the  
lower V O C  concen tra t ions  d e tec ted  after purging. As w ater  level recovery continued , 
flow p a th s  s tab ilized , pressure  re la tionships  re tu rn ed  to  s ta tic ,  and  V O C  co n cen tra ­
tions increased. D uring  th e  hours following w ate r  level recovery, th e  V O C  co n cen tra ­
tions were s ta t is t ica l ly  similar.
4.5 E xperim ent D: Purge to  th e  top  o f th e  short-screen  w ell
F igures  11 and  1‘2 p resen t  th e  graphical and  s ta tis tica l  results of th is  expe rim en t .  
T h is  ex p e r im en t  was perfo rm ed  once in LK-1 and  once in LK-6. F igure  11 shows th a t  
V O C  concen tra tions  f lu c tu a ted  th roughou t th e  ex p e r im en t,  concen tra t ions  d ropped  
im m ed ia te ly  af te r  purg ing , increased a t  1 hour, decreased again unti l  2 hours ,  then  
increased  reaching th e  h ighest  concen tra tions  4-6 hours  a f te r  purging, th ey  decreased 
a t  8 hours ,  then  rose again in the  nex t-day  sam ples. F igure  12 shows th a t  V O C  
concen tra t ions  increased  a f te r  purg ing  reaching th e  h ighest  concen tra tions  1.5-2 hours 
a f te r  purging. T h e  concen tra t ions  decreased rap id ly  till six hours a f te r  p u rg ing  and  
th e n  rem a ined  essentially  co n s tan t  till th e  n ex t-day  sample.
O ne-way analysis of variance of th e  V O C  d a ta  ind icated  th a t  th e  ex p e r im en t  
ex h ib i ted  m ixed  results . B enzene and  chlorobenzene exh ib i ted  significant var ia tions  in 
concen tra t ion  with  t im e , while 1,2- and 1,4-dichlorobenzene concen tra tions  were not 
im p ac ted  a t  all by purg ing  th e  well. T h e  Tukey M ult ip le  Com parison  Test was used 
to  d e te rm in e  which g raphical  changes were also s ta t is t ica l ly  significant. B enzene  and  
ch lorobenzene concen tra t ions  in s tag n an t  w a te r  an d  im m ed ia te - t im e  were significantly 
different from all o th e r  sam pling  intervals. Sam ples collected 1-24 hours a f te r  purg ing  
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Figure 11: Experiment D: Short-screen well: Mean concentrations of VOCs in LK1*-























5.0 8.0 11.0 14.0 17.0 20.0 23.0 26.0 29.01.0 2.0
time (hours)
Figure 12: Experiment D: Short-screen well; Mean concentrations of VOCs in LK6-
TOS-1106 and Tukey groupings for statistically similar concentrations.
4.6 C om parison o f E xperim ents C and D
V O C  concen tra t ions  de tec ted  in E x p er im en t C were s im ilar to  those d e tec ted  in 
E x p e r im e n t  D. T h is  result ind icates  that, bo th  expe rim en ts  conduc ted  in th e  short- 
screen wells im p ac ted  V O C s in th e  sam e way.
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5 C on clu sion s
T h is  field com parison  d em o n s tra ted  th a t  V O C  concentra tions  d e tec ted  in m onitor ing  
wells sited  in an a q u i ta rd  were significantly im pacted  by: screen length, purging 
m e th o d ,  and  sam pling  tim e . It confirmed th a t  low-yield m onito r ing  wells should 
be  purged prio r  to  collection of g round-w ater  samples for VO C analysis. Samples 
collected 2-8 hours  a f te r  pum ping  were s ta t is t ica l ly  s imilar and  conta ined  th e  highest 
V O C  concen tra t ions  de tec ted  during  th e  expe rim en t.  T h e  im pact of a purging m eth o d  
on V O C  concen tra t ions  de tec ted  in a long-screen well (3.0-m) was significant; VOC 
concen tra t ions  in s a m p l e s  collected 2-8 hours after purging to th e  b o t to m  of the 
screen were an order of magnit ude g rea te r  th an  concentra tions  in sam ples collected 
2-8 hours af te r  pm uim ; t o  the  t o p  of th e  screen. V ariation in purg ing  m e th o d  did not 
significantly impa< t VOC concen tra tions in sam ples collected from th e  short-screen 
(0.75-m) wells.
A com parison of K xperim ents A (B O S) and  B (T O S) in the  long-screen well re­
vealed a s im ilar trend  in VOC concen tra tion  values and sam pling  tim e. In both  
ex p e r im en ts  th e  s tagnan t  w ater and half-hour sam ples were lower an d  significantly 
different from  sam ples  collected at la te r  t im es du ring  water-level recovery. Samples 
collected betw een two and eight hours af te r  purg ing  were not significantly different 
from  each o th e r  and  were rep resen ta tive  of th e  h ighest V OC concen tra t ions  de tec ted  
in th e  round. A significant difference betw een  th e  two ex pe rim en ts  was th e  VOC! 
concen tra tions  d e tec ted  one-day after purg ing  the  well. Sam ples collected one-day 
a f te r  purg ing  to  th e  b o t to m  of the well-screen yield significantly lower V O C  concen­
tra t io n s  th a n  sam ples  collected two to eight hours after purging, in fact th e  lowest 
chlorobenzene concen tra t ions  were collected in this t im e  interval. Sam ples collected 
one-day af te r  p u rg ing  to  th e  top  of th e  well-screen were not significantly different 
th a n  sam ples collected one to  six hours a f te r  purging, and  were rep resen ta tiv e  of the 
highest V O C  concen tra tions  detec ted  du ring  th e  sam pling round.
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T h e  highest V O C  concen tra tions  de tec ted  in the  long-screen well were in g ro u n d ­
w ate r  sam ples  collected du ring  E x p er im en t  A (BOS). T h is  result was un ex p ec ted  
since a review of previous work ind ica ted  th a t  the  loss of vola.tiles induced  by p res­
sure changes in th e  well-bore, and  tu rb u le n t  flow in th e  dew atered  filter-pack should  
be su b s tan t ia l .  T h e  V O C  concen tra tions  a t ta in ed  during  Experiment. B (T O S) reflect 
th e  averag ing  of V O  Cl concen tra tions  from the  s tag n an t  w ater and V O C  co n cen tra ­
tions from  th e  form ation w ater .  A m ass balance m odel developed by R obbins  and  
H ayden  (1991) accura te ly  p red ic ted  V O C  concentra tions  a t ta in ed  in th e  top  of th e  
screen ex p e r im en ts  by averaging th e  volume and  concen tra tion  of VOCs in s tagnan t 
w ater, w ith  th e  volum e of w ate r  en ter ing  th e  well du ring  recovery and  th e  highest, 
concen tra t ion  of VOC-s a t ta in ed  during  th e  b o t to m  of th e  screen experim ents .  T h is  
result suggests  th a t  VO C losses due to  enhancem en t of vo latilization  are less signifi­
can t  th a n  th e  effects of m ixing fo rm ation  w ate r  with unpurged  s tag n an t  w ater.
A com parison  of E x p er im en ts  C (B O S) and  D (T O S) in th e  short-screen wells 
reveals surpris ing ly  li t t le  varia tion  betw een th e  two experim en ts .  B o th  expe rim en ts  
showed th a t  while V O C  concen tra t ions  were lower prior to  and  im m edia te ly  af te r  
purg ing , V O C s did no t exhib it  significant concen tra tion  changes th ro u g h o u t th e  re ­
m a in d e r  of th e  experim ent.
A com parison  of the  highest V O C  concen tra tion  a t ta in e d  w ithin  a  single well 
reveals t h a t  bo th  b o t to m  of the  screen and  top  of th e  screen purg ing  m eth o d s  yielded 
sim ilar concen tra tions .  This  resu lt  m ay be a t t r ib u te d  to  th e  small volum e of s tag n an t  
w ate r  p re sen t  in th e  well during  th e  top  of th e  screen experim en ts .  A m ass ba lance  
approach  p red ic ts  th a t  this re la tively  small volume of s tagnan t  w a te r  should  not 
s ignificantly  effect V O C  concen tra t ions  a t ta in ed  during  th e  expe rim en t.
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PROJECT: L o w - K  S a m p lin g  S tu d ie s _________________________
WELL ID: L K -1  DRILLING DATE: 4 /15 /91
DRILLING CONTRACTOR: D a v e 's _Drilling_______ DRI PERSONNEL: KR BW, AA
DRILLING METHOD: a ir ro ta ry  w /c a s in g  h a m m e r  DEVELOPMENT METHOD: ba ile r
GROUND ELEVATION:_____________________________WATER LEVEL:______________________
UTHOLOGYWELL CONSTRUCTION Depth
D e p th  (m ) D e sc rip tio nD e p th  (m )D e sc rip tio n
30 cm dia. m anhole Fine to m ed. gravel (to 19 mm dia.) som e m ed. 
to coarse  sand.
15 cm dia. steel casing 
w/locking cover
concrete Sands and silts, dark brown. Som e fine to m ed. 
gravel.joint-------------------------------------
ASTM flat threads. 
PT FE -w rapped, Viton O -rin g
Volclay grout----------------
2.0
Sands, silts, and gravel (to 25 mm dia.).
c a s in g ----------------------------
nominal 5 cm, sch . 40 PVC Caliche
5.0
5.3 Sands, silts, and  gravel.
no. 1 0 -2 0  from 7.5 to 8. 




T.D.I 11.9 Dark gray clay with 10% white angular pebbles.
13 - 1
hnrehole diam eter 
19 cm from Oto 10 m 
17 cm from 10 to 12 m
(II
_ DESERT RESEARCH INSTITUTE
Water Resources Center
WELL LOG
PROJECT: L o w - K  S a m p lin g  S tu d ie s _________________________
WELL ID:
DRILLING CONTRACTOR: D a v e ’s _Drilling_______ DRI PERSONNEL: KR BW, AA
DRILLING METHOD: a ir ro ta ry  w /c a s in g  h a m m e r  DEVELOPMENT METHOD: p u m p
GROUND ELEVATION:_____________________________ WATER LEVEL:______________________
TO
L K - 2  DRILLING DATE: 4 /1 6 /8 1 ,4 /1 8 /9 1
UTHOLOGYWELL CONSTRUCTION Depth
(m)Depth (m) D e p th  (m) D esc rip tio nD e sc rip tio n
o "I30 cm dia. manhole'
Fine to med. gravel (to 25 mm dia.) and coarse sand.
15 cm dia. steel casing---------
w/locking cover concrete
jo in t-----------------------
ASTM flat threads, 
PT FE -w rapped, 
Viton O -rin g
Sand, silt, fine gravel. Dark brown.
Volclay grout Sands, silts, and  gravel (to 25 mm dia.).
c a s in g ---------------------------
nominal 5 cm, sch. 40 PVC Caliche, cem ented san d  and  gravel.4.5
Sands, silts, and gravel.
□ark gray silty clay.12 -
T.D. 12.5
end  cap
borehole diam eter 
22 cm from 0 to 5.5 m 
19 cm from 5.5 to 7 m 







PROJECT: L o w -K  S a m p lin g  S tu d ie s
WELL ID: L K - 6 DRILLING DATE: 4 /23 /91
DRILLING CONTRACTOR: D a v e ’s  Drilling DRI PERSONNEL: KR BW, AA
DRILLING METHOD: a ir ro ta ry  w /c a s in g  h a m m e r  DEVELOPMENT METHOD: b a ile r
WATER LEVEL:GROUND ELEVATION:
W ELL C O N ST R U C TIO N
D e sc rip tio n _________________ D e p th  (m)
D ep th
(m )
U TH O LO G Y  
D e p th  (m)______________ D esc rip tio n
30 cm dia. manhole
15 cm dia. steel casing 
w/locking cover concrete
joint
ASTM Hat threads, 
PTFE-w rapped, 
Viton O -rin g
Volclay grout'
casing





1:1 mix. no. 60 and no. 90
well screen
0.010" slot, 0.75 m length 
lilter pack 
CSSI silica sand, no. 1 0 -2 0
borehole diameter 
19 cm from 0 to 4 m 






Fine to m ed. gravel (to 35 mm) w/sand, silt, and 
clay.
1.5
Med. to coarse  brown sand. 30% fine to med. gravel.
Fine rounded gravel.
Tan to brown and green (mottled) siltly clay.
Dark brown silty day.
7.5
Dark green silty day.
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B  V O C  D a ta
T his  ap p en d ix  contains all th e  V O C  d a ta  collected and  analyzed throughout th is  field 
investigation . Each d a ta  e n t ry  conta ins  th e  following inform ation:
a Well Location
a D a te  ex p e r im en t  was perform ed 
a Sam ple  N um ber
a Sam ple  T y p e  (s-sample, n-no sam ple  collected, q -Q A /Q C ,  b-blank) 
a T im e  sam ples were collected before or after purg ing
a P o llu tan t  (BN Z-benzene, M C B-chlorobenzene, 14D -l,4-dichlorobenzne, 12D- 
1,2dichlorobenzene)
a A rea  (raw area  d a t a  from  th e  P ID  detec tor)
a C o n cen tra t io n  (a rea /c a l ib ra t io n  factor)
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LK1 904 4 S 30 14D 7 6 8 5 0 1 . 8 4
LK1 904 5 s 30 14D 7 6 0 8 1 1 . 8 2
LK1 904 6 s 30 14D 8 4 3 6 1 2 . 0 1
LK1 904 4 s 30 12D 9 2 4 7 6 1 6 2 6 4 . 3 7
LK1 904 5 s 30 12D 8 8 4 5 2 0 3 2 5 2 . 8 6
LK1 904 6 s 30 12D 1 0 4 7 7 1 5 2 2 9 9 . 5 2
LK1 904 7 N 60 BNZ 0 . 0 0
LK1 904 8 S 60 BNZ 4 3 8 2 0 4 2 9 9 . 0 4
LK1 904 9 S 60 BNZ 4 6 3 3 3 2 2 1 0 4 . 7 2
LK1 904 7 N 60 MCB 0 . 0 0
LK1 904 8 S 60 MCB 6 3 4 2 4 5 4 4 1 3 5 8 . 4 8
LK1 904 9 S 60 MCB 6 1 0 7 1 2 0 0 1 3 0 8 . 0 7
LK1 904 7 N 60 14D 0 . 0 0
LK1 904 8 S 60 14D 6 9 1 0 5 1 .  65
LK1 904 9 S 60 14D 7 4 7 8 3 1 . 7 9
LK1 904 N 60 12D 0 . 0 0
LK1 904 8 S 60 12D 8 4 0 2 3 5 5 2 4 0 . 2 0
LK1 904 9 s 60 12D 8 6 6 7 0 8 5 2 4 7 . 7 7
LK1 904 10 s 90 BNZ 4 1 8 3 3 3 8 9 4 . 5 5
LK1 904 11 s 90 BNZ 4 3 2 6 6 6 6 9 7 . 7 9
LK1 904 12 s 90 BNZ 3 8 9 5 2 7 2 8 8 . 0 4
LK1 904 10 s 90 MCB 6 0 4 3 9 3 2 8 1 2 9 4 . 5 4
LK1 904 11 s 90 MCB 6 1 3 0 1 8 2 4 1 3 1 3 . 0 1
LK1 904 12 s 90 MCB 5 7 9 4 7 9 3 6 1 2 4 1 . 1 7
LK1 904 10 s 90 14D 6 4 0 4 9 1 . 5 3
LK1 904 11 s 90 14D 6 7 7 1 0 1 . 6 2
LK1 904 12 s 90 14D 5 8 4 5 0 1 . 4 0
LK1 904 10 s 90 12D 7 6 8 4 8 4 5 2 1 9 . 6 9
LK1 904 11 s 90 12D 8 0 1 0 5 0 6 2 2 9 . 0 0
LK1 904 12 s 90 12D 7 3 9 1 0 8 8 2 1 1 . 2 9
LK1 904 13 N 120 BNZ 0 . 0 0
LK1 904 14 s 120 BNZ 4 2 5 3 8 4 0 9 6 . 1 4
LK1 904 15 N 120 BNZ 0 . 0 0
LK1 904 13 N 120 MCB 0 . 0 0
LK1 904 14 S 120 MCB 6 0 5 2 2 6 8 8 1 2 9 6 . 3 2
LK1 904 15 N 120 MCB 0 . 0 0
LK1 904 13 N 120 14D 0 . 0 0
LK1 904 14 S 120 14D 6 4 3 8 8 1 . 5 4
LK1 904 15 N 120 14D 0 . 0 0
LK1 904 13 N 120 12D 0 . 0 0
LK1 904 14 S 120 12D 7 8 9 1 8 0 8 2 2 5 . 6 1
LK1 904 15 N 120 12D 0 . 0 0
LK2 911 25 Q BNZ 4 7 4 5 8 4 1 0 . 7 3
LK2 911 25 Q MCB 9 0 9 7 7 8 1 9 . 4 9
LK2 911 25 Q 14D 9 2 3 3 0 8 2 2 . 0 5
LK2 911 500 Q BNZ 1 4 1 2 1 4 0 0 3 1 9 . 1 6
LK2 911 5 0 0 Q MCB 1 4 3 8 0 3 7 6 3 0 8 . 0 1
LK2 911 50 0 Q 14D 1 2 9 4 4 5 7 6 3 0 9 . 1 4
LK2 911 1 B BNZ 0 0 . 0 0
LK2 911 1 B MCB 1 7 6 1 8 0 . 3 8
LK2 911 1 B 14D 3 2 3 6 0 0 . 7 7
LK2 9X1 2 B BNZ 0 0 . 0 0
LK2 911 2 B MCB 2129 8 0 . 4 6
LK2 911 2 B 14D 31420 0 . 75
LK2 911 3 S 0 BNZ 14 60 6 28 3 3 . 0 1
LK2 911 4 S 0 BNZ 1 83 9 0 7 1 4 1 . 5 6
LK2 911 5 S 0 BNZ 18 33 0 50 4 1 . 4 3
LK2 911 3 S 0 MCB 57 11 5 62 1 2 2 . 3 3
LK2 911 4 S 0 MCB 75 12 9 8 9 1 6 0 . 9 2
LK2 911 5 S 0 MCB 76 86 3 52 1 6 4 . 6 3
LK2 911 3 S 0 14D 11 41 9 53 2 7 . 2 7
LK2 911 4 S 0 14D 13 2 3 35 1 3 1 .  60
LK2 911 5 S 0 14D 12 67 8 49 3 0 . 2 8
LK2 911 6 S 30 BNZ 41 7 98 5 3 94 . 47
LK2 911 7 S 30 BNZ 3 88 0 4 1 3 8 7 . 7 0
LK2 911 8 S 30 BNZ 4 23 9 05 0 9 5 . 8 1
LK2 911 6 S 30 MCB 2 3 5 7 5 6 3 2 5 0 4 . 9 6
LK2 911 7 S 30 MCB 2 1 5 3 7 0 0 8 4 6 1 . 3 0
LK2 911 8 S 30 MCB 2 2 2 7 2 6 0 8 4 7 7 . 0 5
LK2 911 6 S 30 14D 2 53 7 47 2 6 0 .  60
LK2 911 7 S 30 14D 2 3 0 4 6 2 9 5 5 . 0 4
LK2 911 8 S 30 14D 2 4 7 3 8 1 6 5 9 . 0 8
LK2 911 9 S 60 BNZ 62 36 970 1 4 0 . 9 6
LK2 911 10 S 60 BNZ 63 481 47 1 4 3 . 4 7
LK2 911 11 S 60 BNZ 64 554 37 1 4 5 . 9 0
LK2 911 9 S 60 MCB 3 2 5 7 3 5 2 0 6 9 7 . 6 9
LK2 911 10 S 60 MCB 3 3 2 4 7 2 8 0 7 1 2 . 1 2
LK2 911 11 S 60 MCB 3 1 7 4 1 7 9 2 6 7 9 . 8 7
LK2 911 9 S 60 14D 33 58 8 7 7 8 0 . 2 2
LK2 911 10 s 60 14D 3 40 0 9 2 0 8 1 . 2 2
LK2 911 11 s 60 14D 3 44 6 6 6 6 8 2 . 3 1
LK2 911 12 s 90 BNZ 66 4 5 07 2 1 5 0 . 1 8
LK2 911 13 s 90 BNZ 7 3 61 3 8 6 1 6 6 . 3 7
LK2 911 14 s 90 BNZ 67 9 4 25 6 1 5 3 . 5 6
LK2 911 12 s 90 MCB 3 5 2 0 0 6 7 2 7 5 3 . 9 6
LK2 911 13 s 90 MCB 3 8 7 8 5 8 5 6 8 3 0 . 7 5
LK2 911 14 s 90 MCB 3 5 1 9 8 0 8 0 7 5 3 . 9 0
LK2 911 12 s 90 14D 35 21 0 74 8 4 . 0 9
LK2 911 13 s 90 14D 39 56 2 94 94 . 4 8
LK2 911 14 s 90 14D 3 63 2 0 3 0 8 6 . 7 4
LK2 911 15 s 120 BNZ 6 03 20 77 1 3 6 . 3 3
LK2 911 16 s 120 BNZ 6 84 3 00 5 1 5 4 . 6 6
LK2 911 17 s 120 BNZ 65 87 120 1 4 8 . 8 7
LK2 911 15 s 120 MCB 3 1 4 3 4 2 0 8 6 7 3 . 2 8
LK2 911 16 s 120 MCB 3 5 1 13 7 2 8 7 5 2 . 0 9
LK2 911 17 s 120 MCB 3 4 7 6 7 6 4 8 7 4 4 . 6 8
LK2 911 15 s 120 14D 3 1 7 1 7 4 1 7 5 . 7 5
LK2 911 16 s 120 14D 36 3 9 2 7 0 8 6 .  91
LK2 911 17 s 120 14D 3 49 5 2 1 4 8 3 . 4 7
LK2 911 18 s 150 BNZ 69 64 1 09 1 5 7 . 4 0
LK2 911 19 s 150 BNZ 69 140 61 1 5 6 . 2 6
00
LK2 911 20 S 150 BNZ 6 71 1 9 9 7 1 5 1 . 7 0
LK2 911 18 S 150 MCB 3 3 2 6 6 8 1 6 7 1 2 . 5 3
LK2 911 19 S 150 MCB 3 4 9 2 2 4 9 6 7 4 8 . 0 0
LK2 911 20 S 150 MCB 3 4 8 5 4 0 8 0 7 4 6 . 5 3
LK2 911 18 S 150 14D 3 6 9 1 2 0 5 8 8 . 1 5
LK2 911 19 S 150 14D 3 6 1 6 6 4 0 8 6 . 3 7
LK2 911 20 S 150 14D 3 4 9 5 6 2 2 8 3 . 4 8
LK2 911 21 S 180 BNZ 62 8 3 1 8 7 1 4 2 . 0 1
LK2 911 22 S 180 BNZ 64 3 7 4 0 2 1 4 5 . 4 9
LK2 911 23 s 180 BNZ 7 6 5 3 7 4 1 1 7 2 . 9 8
LK2 911 21 s 180 MCB 2 5 5 8 7 1 8 4 5 4 8 . 0 5
LK2 911 22 s 180 MCB 3 3 1 5 0 7 6 8 7 1 0 . 0 5
LK2 911 23 s 180 MCB 3 7 6 9 9 9 3 6 8 0 7 . 4 9
LK2 911 21 s 180 14D 3 3 0 2 2 6 2 7 8 . 8 6
LK2 911 22 s 180 14D 3 3 1 9 1 9 7 7 9 . 2 7
LK2 911 23 s 180 14D 3 9 6 0 7 1 7 9 4 . 5 9
LK2 911 500 Q BNZ 1 3 3 7 2 6 0 0 3 0 2 . 2 3
LK2 911 500 Q MCB 1 3 8 8 0 3 9 2 2 9 7 . 3 0
LK2 911 500 Q 14D 1 2 3 7 6 9 5 2 2 9 5 . 5 8
LK1 919 s 0 BNZ
LK1 919 s 0 MCB
LK1 919 s 0 14D
LK1 919 s 30 BNZ
LK1 919 s 30 MCB
LK1 919 s 30 14D
LK1 919 s 60 BNZ
LK1 919 s 60 MCB
LK1 919 s 60 14D
LK1 919 s 90 BNZ
LK1 919 s 90 MCB
LK1 919 s 90 14D
LK1 919 s 120 BNZ
LK1 919 s 120 MCB
LK1 919 s 120 14D
LK1 919 s 150 BNZ
LK1 919 s 150 MCB
LK1 919 s 150 14D
LK1 919 s 1440 BNZ
LK1 919 s 1440 MCB
LK1 919 s 1440 14D
LK6 920 DIST Q BNZ 30 5 6 9 0 . 6 9
LK6 920 DIST Q MCB 98017 2 . 1 0
LK6 920 DIST Q 12D 56 27 7 1 . 6 1
LK6 920 25 Q BNZ 402 1 4 0 .  y i
LK6 920 25 Q MCB 168 1 8 0 . 3 6
LK6 920 25 Q 12D 2 66 5 1 0 . 7 6
LK6 920 500 Q BNZ 9 0 5 5 6 1 0 2 0 4 . b7
LK6 920 500 Q MCB 9 4 3 5 7 6 3 2 0 2 . 1 0
LK6 920 500 Q 12D 8 3 7 5 1 6 2 2 3 9 . 4 3
LK6 920 1 B BNZ 0 0 . 0 0
LK6 920 1 B MCB 0 0 . 0 0
LK6 920 1 B 12D 0 0 . 0 0
LK6 920 2 B BNZ 0 0 . 0 0
LK6 920 2 B MCB 0 0 . 0 0
LK6 920 2 B 12D 0 0 . 0 0
LK6 920 3 S 0 BNZ 2 4 5 4 0 2 4 4 5 5 4 . 6 3
LK6 920 4 S 0 BNZ 2 9 4 1 9 7 4 4 6 6 4 . 9 1
LK6 920 5 S 0 BNZ 2 4 0 4 6 5 9 2 5 4 3 . 4 7
LK6 920 3 S 0 MCB 4 6 2 7 7 1 8 4 9 9 1 . 2 0
LK6 920 4 S 0 MCB 5 4 5 2 8 4 4 8 1 1 6 7 . 9 3
LK6 920 Gu S 0 MCB 4 5 2 8 8 0 0 0 9 7 0 . 0 1
LK6 920 3 S 0 12D 3 1 3 1 1 5 2 8 9 . 5 1
LK6 920 4 c 0 12D 3 7 5 1 3 2 6 1 0 7 . 2 4
LK6 920 C c 0 12D 3 0 0 2 2 7 0 8 5 . 8 3
LK6 920 £ c 33 BNZ 2 3 1 2 4 0 0 0 5 2 2 . 6 2
LK6 920 7 N 30 BNZ 0 . 0 0
LK6 920 6 30 BNZ 2 6 2 1 2 6 5 6 5 9 2 . 4 3
LK6 920 6 c 30 MCB 4 4 6 4 4 7 0 4 9 5 6 . 2 4
LK6 920 “7 N 30 MCB 0 . 0 0
LK6 920 9 S 30 MCB 4 9 2 9 4 0 1 6 1 0 5 5 . 8 2
LK6 920 b c 30 12D 2 9 8 7 6 0 0 8 5 . 4 1
LK6 920 7 N 30 12D 0 . 0 0
LK6 920 8 S 30 12D 3 2 9 3 9 0 9 9 4 . 1 7
LK6 920 9 S 60 BNZ 2 5 0 5 1 6 0 0 5 6 6 . 1 9
LK6 920 10 s 60 BNZ 2 5 8 5 4 8 1 6 5 8 4 . 3 4
LK6 920 11 s 60 BNZ 2 4 8 6 5 5 6 8 5 6 1 . 9 8
LK6 920 9 s 60 MCB 4 7 7 6 0 5 1 2 1 0 2 2 . 9 7
LK6 920 10 s 60 MCB 4 8 4 7 8 2 7 2 1 0 3 8 . 3 5
LK6 920 11 s 60 MCB 4 6 4 9 6 0 6 4 9 9 5 . 8 9
LK6 920 9 s 60 12D 3 1 5 3 8 9 0 9 0 . 1 6
LK6 920 10 s 60 12D 3 1 8 0 2 0 5 9 0 . 9 1
LK6 920 11 s 60 12D 2 9 9 9 3 9 8 8 5 . 7 5
LK6 920 12 s 90 BNZ 2 5 0 6 9 8 8 8 5 6 6 . 6 0
LK6 920 13 N 90 BNZ 0 . 0 0
LK6 920 14 S 90 BNZ 2 8 9 0 0 0 9 6 6 5 3 . 1 7
LK6 920 12 s 90 MCB 4 7 0 9 9 4 5 6 1 0 0 8 . 8 1
LK6 920 13 N 90 MCB 0 . 0 0
LK6 920 14 S 90 MCB 5 2 6 2 5 2 8 0 1 1 2 7 . 1 7
LK6 920 12 S 90 12D 3 1 0 5 0 2 6 8 8 . 7 7
LK6 920 13 N 90 12D 0 . 0 0
LK6 920 14 S 90 12D 3 4 8 8 5 0 1 9 9 . 7 3
LK2 927 1 B BNZ 0 0 . 0 0
LK2 927 1 B MCB 3 61 4 5 0 . 7 7
LK2 927 1 B 12D 0 0 . 0 0
LK2 927 2 B BNZ 0 0 . 0 0
LK2 927 2 B MCB 21 2 8 1 0 . 4 6
LK2 927 2 B 12D 0 0 . 0 0
LK2 927 3 S 0 BNZ 8 5 8 1 6 5 8 1 9 3 . 9 5
LK2 927 4 S 0 BNZ 7 9 1 5 2 2 6 1 7 8 . 8 9
LK2 927 5 S 0 BNZ 7 6 2 5 9 0 1 1 7 2 . 3 5
LK2 927 3 S 0 MCB 4 1 7 93 6 64 8 9 5 . 1 7
LK2 927 4 S 0 MCB 3 9 1 8 8 7 6 8 8 3 9 . 3 8
LK2 927 5 S 0 MCB 3 8 1 8 8 3 5 2 8 1 7 . 9 5
LK2 927 3 s 0 12D 4 2 8 7 6 8 6 1 2 2 . 5 8
LK2 927 4 s 0 12D 4 0 08 1 7 4 1 1 4 . 5 8
LK2 927 5 s 0 12D 3 91 5 3 3 4 1 1 1 . 9 3
LK2 927 6 S 30 BNZ 1 8 4 9 8 1 1 2 4 1 8 . 0 7
LK2 927 7 S 30 BNZ 1 8 6 2 4 3 0 4 4 2 0 . 9 3
LK2 927 8 S 30 BNZ 1 9 4 2 3 8 2 4 4 3 9 . 0 0
LK2 927 6 S 30 MCB 8 7 1 4 5 6 0 0 1 8 6 6 . 5 5
LK2 927 7 S 30 MCB 8 6 8 4 5 4 2 8 1 8 6 0 . 1 2
LK2 927 8 S 30 MCB 8 9 1 9 0 2 0 8 1 9 1 0 . 3 5
LK2 927 6 S 30 12D 1 0 2 9 2 0 0 0 2 9 4 . 2 3
LK2 927 7 S 30 12D 1 0 2 4 6 8 4 0 2 9 2 . 9 3
LK2 927 8 S 30 12D 1 0 4 5 1 6 9 6 2 9 8 . 7 9
LK2 927 9 S 60 BNZ 1 5 2 8 7 8 4 8 3 4 5 . 5 2
LK2 927 10 S 60 BNZ 1 6 0 3 0 9 8 4 3 6 2 . 3 1
LK2 927 11 S 60 BNZ 1 5 9 0 2 8 1 6 3 5 9 . 4 2
LK2 927 9 S 60 MCB 8 3 8 8 6 0 8 0 1 7 9 6 . 7 4
LK2 927 10 S 60 MCB 8 6 9 7 3 5 6 8 1 8 6 2 . 8 7
LK2 927 11 S 60 MCB 8 6 4 7 6 4 1 6 1 8 5 2 . 2 2
LK2 927 9 S 60 12D 98 57 5 3 0 2 8 1 . 8 0
LK2 927 10 S 60 12D 1 0 2 7 1 1 2 8 2 9 3 . 6 3
LK2 927 11 S 60 12D 1 0 2 4 2 5 3 6 2 9 2 . 8 1
LK2 927 12 S 90 BNZ 1 4 9 3 2 9 9 2 3 3 7 . 5 0
LK2 927 13 S 90 BNZ 1 5 8 0 7 5 9 2 3 5 7 . 2 7
LK2 927 14 S 90 BNZ 1 6 2 4 1 9 8 4 3 6 7 . 0 8
LK2 927 12 S 90 MCB 8 6 8 5 4 2 7 2 1 8 6 0 . 3 1
LK2 927 13 s 90 MCB 8 9 3 4 8 2 2 4 1 9 1 3 . 7 3
LK2 927 14 s 90 MCB 9 0 8 4 0 3 2 0 1 9 4 5 . 6 9
LK2 927 12 s 90 12D 1 0 4 2 9 9 3 6 2 9 8 . 1 7
LK2 927 13 s 90 12D 1 0 7 0 4 9 5 2 3 0 6 . 0 3
LK2 927 14 s 90 12D 1 0 9 6 1 0 6 4 3 1 3 . 3 5
LK2 927 15 s 120 BNZ 1 4 5 0 2 7 9 2 3 2 7 . 7 8
LK2 927 16 s 120 BNZ 1 4 6 8 6 2 7 2 3 3 1 . 9 2
LK2 927 17 s 120 BNZ 1 6 8 9 2 4 8 0 3 8 1 . 7 9
LK2 927 15 s 120 MCB 8 4 1 2 8 8 9 6 1 8 0 1 . 9 4
LK2 927 16 s 120 MCB 8 4 9 1 7 0 5 6 1 8 1 8 . 8 2
LK2 927 17 s 120 MCB 9 4 8 7 1 9 3 6 2 0 3 2 . 0 4
LK2 927 15 s 120 12D 1 0 0 8 9 0 8 8 2 8 8 . 4 2
LK2 927 16 s 120 12D 1 0 2 3 4 4 5 6 2 9 2 . 5 8
LK2 927 17 s 120 12D 1 1 5 5 3 9 1 2 3 3 0 . 3 0
LK2 927 18 s 150 BNZ 1 4 3 8 3 8 5 6 3 2 5 . 0 9
LK2 927 19 s 150 BNZ 1 6 5 0 0 4 5 6 3 7 2 . 9 3
LK2 927 20 N 150 BNZ 0 . 0 0
LK2 927 18 s 150 MCB 8 2 7 0 9 6 9 6 1 7 7 1 . 5 4
LK2 927 19 s 150 MCB 9 2 2 6 0 4 8 0 1 9 7 6 . 1 1
LK2 927 20 N 150 MCB 0 . 0 0
LK2 927 18 S 150 12D 9 9 60 6 1 4 2 8 4 . 7 5
LK2 927 19 s 150 12D 1 1 0 9 1 6 4 0 3 1 7 . 0 9
LK2 927 20 N 150 12D 0 . 0 0
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LK2 927 21 S 180 BNZ 1 4 7 1 9 2 8 8 3 3 2 . 6 7
LK2 927 22 S 180 BNZ 1 5 8 9 7 2 1 6 3 5 9 . 2 9
LK2 927 23 S 180 BNZ 1 5 1 2 7 6 7 2 3 4 1 . 9 0
LK2 927 21 S 180 MCB 8 2 5 7 2 3 5 2 1 7 6 8 . 6 0
LK2 927 22 S 180 MCB 8 9 0 9 3 8 8 8 1 9 0 8 . 2 8
LK2 927 23 S 180 MCB 8 5 1 7 6 4 4 8 1 8 2 4 . 3 8
LK2 927 21 S 180 12D 9 8 4 3 8 6 6 2 8 1 . 4 1
LK2 927 22 S 180 12D 1 0 6 7 3 6 6 4 3 0 5 . 1 4
LK2 927 23 S 180 12D 1 0 0 0 3 2 9 6 2 8 5 . 9 7
LK2 927 24 S 210 BNZ 1 4 8 0 3 4 4 0 3 3 4 . 5 7
LK2 927 25 S 210 BNZ 1 5 9 0 2 6 5 6 3 5 9 . 4 1
LK2 927 26 S 210 BNZ 1 6 0 4 4 1 8 4 3 6 2 . 6 1
LK2 927 24 s 210 MCB 8 4 5 2 7 5 5 2 1 8 1 0 . 4 8
LK2 927 25 s 210 MCB 8 7 6 1 6 4 4 8 1 8 7 6 . 6 4
LK2 927 26 s 210 MCB 8 8 9 5 8 5 2 8 1 9 0 5 . 3 8
LK2 927 24 s 210 12D 1 0 1 2 3 0 0 8 2 8 9 . 3 9
LK2 927 25 s 210 12D 1 0 4 9 1 9 0 4 2 9 9 . 9 4
LK2 927 26 s 210 12D 1 0 6 5 9 7 4 4 3 0 4 . 7 4
LK2 927 500 Q BNZ 2 3 3 7 7 6 6 4 5 2 8 . 3 6
LK2 927 500 Q MCB 2 4 1 3 7 1 6 8 5 1 6 . 9 9
LK2 927 500 Q 12D 2 1 1 8 2 2 4 0 6 0 5 .  5«?
LK2 927 25 Q BNZ 1 1 3 7 4 8 0 2 5 .  11
LK2 927 25 Q MCB 1 2 3 9 0 3 6 2 6 . 5 4
LK2 927 25 Q 12D 1 1 2 2 4 7 2 3 2 . 0 9
LK2 1010 DIST Q BNZ 1 6 4 1 0 3 3 . 7 1
LK2 1010 DIST Q MCB 3 5 7 5 0 4 7 . 6 6
LK2 1010 DIST Q 14D 9 6 3 3 6 2 . 3 0
LK2 1010 DIST Q 12D 697 0 8 1 .9Q
LK2 1010 25 Q BNZ 1 2 0 4 1 6 0- 2. / 2
LK2 1010 25 Q BNZ 938 0 9 0 - 2 . 1 2
LK2 1010 25 Q MCB 1 2 6 2 5 0 3 2 7 . 0 4
LK2 1010 25 Q MCB 1 3 1 4 8 0 9 2 8 . 1 6
LK2 1010 25 Q 14D 1 9 8 8 6 4 5 4 7 . 4 9
LK2 1010 25 Q 14D 1 5 4 3 7 3 7 3 6 . 8 7
LK2 1010 25 Q 12D 2 1 7 5 7 8 9 6 2 . 2 0
LK2 1010 25 Q 12D 1 6 8 6 0 0 3 4 8 - 2 0
LK2 1010 500 Q BNZ 2 6 6 4 5 4 5 6 6 0 2 . 2 1
LK2 1010 500 Q MCB 2 1 3 8 1 2 4 8 4 5 7 . 9 6
LK2 1010 500 Q 14D 2 1 9 0 7 0 4 0 5 2 3 . 1 8
LK2 1010 500 Q 12D 2 3 5 3 8 9 9 2 6 7 2 . 9 3
LK2 1010 1 B BNZ 0 0 . 0 0
LK2 1010 2 B BNZ 0 0 . 0 0
LK2 1010 1 B MCB 1 0 . 0 0
LK2 1010 2 B MCB 1 0 . 0 0
LK2 1010 1 B 14D 0 0 . 0 0
LK2 1010 2 B 14D 0 0 . 0 0
LK2 1010 1 B 12D 1 0 . 0 0
LK2 1010 2 B 12D 1 0 . 0 0
LK2 1010 3 S 0 BNZ 5 8 2 3 0 1 1 3 . 1 6
LK2 1010 4 S 0 BNZ 5 1 1 2 8 2 1 1 . 5 6
LK2 1010 5 S 0 BNZ 6 1 4 1 1 1 1 3 . 8 8
LK2 1010 3 S 0 MCB 3 5 3 4 5 2 2 7 5 . 7 1
LK2 1010 4 S 0 MCB 2 4 6 0 0 6 6 5 2 . 6 9
LK2 1010 5 s 0 MCB 3 4 1 6 7 6 8 7 3 . 1 8
LK2 1010 3 S 0 14D 8 5 4 5 7 2 . 0 4
LK2 1010 4 s 0 14D 81 10 4 1 .  94
LK2 1010 5 s 0 14D 8 4 8 5 3 2 . 0 3
LK2 1010 3 s 0 12D 7 7 0 1 3 0 2 2 . 0 2
LK2 1010 4 s 0 12D 6 3 57 3 0 1 8 . 1 7
LK2 1010 5 s 0 12D 7 3 7 4 8 1 2 1 . 0 8
LK2 1010 6 N
LK2 1010 7 N
LK2 1010 8 N
LK2 1010 9 S 30 BNZ 2 6 1 6 2 4 8 5 9 . 1 3
LK2 1010 10 S 30 BNZ 2 9 2 9 8 7 2 6 6 . 2 2
LK2 1010 11 S 30 BNZ 2 7 1 6 8 1 4 6 1 .  40
LK2 1010 9 S 30 MCB 1 1 7 2 7 0 4 0 2 5 1 . 1 8
LK2 1010 10 S 30 MCB 1 3 8 5 6 2 9 6 2 9 6 . 7 8
LK2 1010 11 S 30 MCB 9 4 0 2 8 3 5 2 0 1 . 4 0
LK2 1010 9 S 30 14D 992 9 8 2 . 3 7
LK2 1010 10 S 30 14D 99 7 14 2 . 3 8
LK2 1010 11 S 30 14D 1 0 0 7 2 2 2 . 4 1
LK2 1010 9 S 30 12D 1 6 8 0 6 4 2 4 8 . 0 5
LK2 1010 10 s 30 12D 1 7 8 2 5 9 1 5 0 . 9 6
LK2 1010 11 s 30 12D 1 6 7 9 0 0 6 4 8 . 0 0
LK2 1010 12 N 60 BNZ 0 . 0 0
LK2 1010 13 S 60 BNZ 7 3 4 4 2 3 2 1 6 5 . 9 9
LK2 1010 14 S 60 BNZ 8 0 2 8 3 3 6 1 8 1 . 4 5
LK2 1010 12 N 60 MCB 0 . 0 0
LK2 1010 13 S 60 MCB 3 9 0 7 2 3 5 2 8 3 6 . 8 8
LK2 1010 14 S 60 MCB 4 4 3 1 1 3 2 8 9 4 9 . 0 9
LK2 1010 12 N 60 14D 0 . 0 0
LK2 1010 13 S 60 14D 2 2 1 7 8 3 5 . 3 0
LK2 1010 14 S 60 14D 2 2 7 0 1 7 5 . 4 2
LK2 1010 12 N 60 12D 0 . 0 0
LK2 1010 13 S 60 12D 5 0 7 1 5 6 5 1 4 4 . 9 8
LK2 1010 14 S 60 12D 5 4 6 5 4 2 1 1 5 6 . 2 4
LK2 1010 15 S 90 BNZ 1 0 5 3 0 8 3 2 2 3 8 . 0 1
LK2 1010 16 s 90 BNZ 1 0 6 7 0 7 8 4 2 4 1 . 1 7
LK2 1010 17 s 90 BNZ 1 0 8 6 9 8 2 4 2 4 5 . 6 7
LK2 1010 15 s 90 MCB 6 4 6 0 4 7 0 4 1 3 8 3 . 7 5
LK2 1010 16 s 90 MCB 6 1 5 4 5 0 5 6 1 3 1 8 . 2 2
LK2 1010 17 s 90 MCB 6 3 2 7 9 6 8 0 1 3 5 5 . 3 7
LK2 1010 15 s 90 14D 2 7 8 8 3 2 6 . 6 6
LK2 1010 16 s 90 14D 3 0 9 5 2 0 7 . 3 9
LK2 1010 17 s 90 14D 2 9 1 2 2 9 6 . 9 6
LK2 1010 15 s 90 12D 7 3 2 1 2 2 6 2 0 9 . 3 0
LK2 1010 16 s 90 12D 7 4 0 4 4 9 0 2 1 1 . 6 8
LK2 1010 17 s 90 12D 7 5 1 3 5 0 7 214 . 7 9
LK2 1010 18 s 120 BNZ 1 1 4 9 0 2 7 2 2 5 9 . 6 9
LK2 1010 19 s 120 BNZ 1 1 2 8 0 4 7 2 2 5 4 . 9 5
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LK2 1010 20 S 120 BNZ 1 1 6 7 0 6 4 8 2 6 3 . 7 7
LK2 1010 18 S 120 MCB 6 7 8 7 3 6 6 4 1 4 5 3 . 7 7
LK2 1010 19 S 120 MCB 6 6 9 5 5 8 4 0 1 4 3 4 . 1 1
LK2 1010 20 S 120 MCB 6 9 1 8 0 4 8 0 1 4 8 1 . 7 6
LK2 1010 18 S 120 14D 3 3 8 9 2 2 8 . 0 9
LK2 1010 19 S 120 14D 3 1 9 4 7 6 7 . 6 3
LK2 1010 20 S 120 14D 3 1 6 6 0 2 7 . 5 6
LK2 1010 18 S 120 12D 8 3 5 9 4 5 3 2 3 8 . 9 8
LK2 1010 19 S 120 12D 8 0 5 2 4 4 8 2 3 0 . 2 0
LK2 1010 20 S 120 12D 8 0 6 1 6 6 7 2 3 0 . 4 7
LK2 1010 21 N 180 BNZ 0 . 0 0
LK2 1010 22 S 180 BNZ 1 0 2 6 0 0 5 6 2 3 1 . 8 9
LK2 1010 23 N 180 BNZ 0 . 0 0
LK2 1010 21 N 180 MCB 0 . 0 0
LK2 1010 22 S 180 MCB 6 2 9 3 1 6 1 6 1 3 4 7 . 9 2
LK2 1010 23 N 180 MCB 0 . 0 0
LK2 1010 21 N 180 14D 0 . 0 0
LK2 1010 22 S 180 14D 2 8 3 8 1 2 6 . 7 8
LK2 1010 23 N 180 14D 0 . 0 0
LK2 1010 21 N 180 12D 0 . 0 0
LK2 1010 22 S 180 12D 7 2 0 1 5 6 8 2 0 5 . 8 8
LK2 1010 23 N 180 12D 0 . 0 0
LK2 1010 24 S 240 BNZ 9 3 3 2 0 6 4 2 1 0 . 9 1
LK2 1010 25 S 240 BNZ 9 4 5 0 3 6 2 2 1 3 . 5 9
LK2 1010 26 S 240 BNZ 9 6 9 7 0 4 3 2 1 9 . 1 6
LK2 1010 24 s 240 MCB 4 6 0 6 7 3 6 0 9 8 6 . 7 1
LK2 1010 25 s 240 MCB 4 4 7 3 3 6 3 2 9 5 8 . 1 4
LK2 1010 26 s 240 MCB 5 4 3 9 2 2 8 8 1 1 6 5 . 0 2
LK2 1010 24 s 240 14D 2 8 2 2 5 0 6 . 7 4
LK2 1010 25 s 240 14D 2 8 7 5 0 2 6 . 8 7
LK2 1010 26 s 240 14D 2 8 5 7 9 2 6 . 8 3
LK2 1010 24 s 240 12D 6 7 1 5 8 2 1 1 9 1 . 9 9
LK2 1010 25 3 240 12D 6 8 4 2 1 9 5 1 9 5 . 6 0
LK2 1010 26 S 240 12D 6 8 0 9 4 2 1 1 9 4 . 6 7
LK2 1010 27 S 360 BNZ 9 2 3 4 3 3 6 2 0 8 . 7 0
LK2 1010 28 S 360 BNZ 9 6 4 6 0 4 2 2 1 8 . 0 1
LK2 1010 29 s 360 BNZ 1 0 1 7 7 4 7 2 2 3 0 . 0 2
LK2 1010 27 s 360 MCB 5 2 9 1 8 2 0 8 1 1 3 3 . 4 4
LK2 1010 28 s 360 MCB 5 4 5 7 1 8 4 0 1 1 6 8 . 8 6
LK2 1010 29 s 360 MCB 5 5 5 4 2 3 0 4 1 1 8 9 . 6 5
LK2 1010 27 s 360 14D 2 6 8 7 6 2 6 . 4 2
LK2 1010 28 s 360 14D 3 1 9 1 1 2 7 . 6 2
LK2 1010 29 s 360 14D 2 8 5 7 1 0 6 . 8 2
LK2 1010 27 s 360 12D 6 4 6 5 0 0 2 1 8 4 . 8 2
LK2 1010 28 s 360 12D 6 6 6 7 6 4 8 1 9 0 . 6 1
LK2 1010 29 s 360 12D 6 8 9 0 6 5 6 1 9 6 . 9 9
LK2 1010 30 N 480 BNZ 0 . 0 0
LK2 1010 31 s 480 BNZ 9 5 3 7 9 0 7 2 1 5 . 5 7
LK2 1010 32 s 480 BNZ 1 0 0 6 5 3 6 8 2 2 7 . 4 9
LK2 1010 30 N 480 MCB 0 . 0 0
LK2 1010 31 S 480 MCB 4 8 3 8 8 7 0 4 1 0 3 6 . 4 3
LK2 1010 32 S 480 MCB 4 9 5 3 8 3 6 8 1 0 6 1 . 0 5
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LK2 1C10 30 N 480 14D 0 . 0 0
LK2 1010 31 S 480 14D 2 6 6 5 3 0 6 . 3 7
LK2 1010 32 S 480 14D 2 6 9 6 0 7 6 . 4 4
LK2 1010 30 N 480 12D U . 00
LK2 1010 31 S 480 12D 6 2 2 6 6 1 1 1 7 8 . 0 0
LK2 1010 32 S 480 12D 644 666 9 1 8 4 . 3 0
LK2 1010 33 S 1440 BNZ 15 5 7 3 4 4 3 5 . 2 0
LK2 1010 34 S 1440 BNZ 1 0 2 1 2 3 4 2 3 . 0 8
LK2 1010 35 S 1440 BNZ 1 7 8 8 0 1 6 4 0 . 4 1
LK2 1010 33 S 1440 MCB 7 2 7 1 8 1 . 5 6
LK2 101C 34 S 1440 MCB 57 61 2 1 . 2 3
LK2 1010 35 S 1440 MCB 8 13 7 0 1 . 7 4
LK2 1010 33 S 1440 14D 1 2 3 1 7 0 2 . 9 4
LK2 1010 34 S 1440 14D 1 0 0 2 2 5 2 . 3 9
LK2 1010 35 S 1440 14D 1 2 3 2 0 7 2 .  94
LK2 1010 33 s 1440 12D 1 2 8 2 5 6 5 3 6 .  67
LK2 1010 34 s 1440 12D 8 5 5 7 2 9 2 4 . 4 6
LK2 1010 35 s 1440 12D 1 3 2 3 6 8 6 3 7 . 8 4
LK1 1008 DIST Q BNZ 7 71 6 4 1 . 7 4
LK1 1008 DIST Q MCB 3 5 8 5 1 1 7 . 6 8
LK1 1008 DIST Q 14D 1 1 8 9 2 7 2 . 8 4
LK1 1008 DIST Q 12D 6 8 7 7 9 1 .  97
LK1 1008 25 Q BNZ 2 2 3 3 7 8 2 5 0 . 4 9
LK1 1008 25 Q BNZ 1 0 4 9 4 1 7 2 3 . 7 2
LK1 1008 25 Q MCB 1 7 6 3 3 8 1 3 7 . 7 7
LK1 1008 25 Q MCB 9 9 5 5 3 0 2 1 . 3 2
LK1 1008 25 Q 14D 1 5 6 5 8 7 8 3 7 . 4 0
LK1 1008 25 Q 14D 9 4 9 2 9 6 2 2 .  67
LK1 1008 25 Q 12D 1 2 0 0 7 9 7 3 4 . 3 3
LK1 1008 25 Q 12D 7 3 3 7 9 8 2 0 .  98
LK1 1008 500 Q BNZ 3 1 5 8 7 1 6 8 7 1 3 . 9 0
LK1 1008 500 Q BNZ 1 9 9 2 9 9 2 0 4 5 0 . 4 3
LK1 1008 500 Q MCB 2 8 1 3 2 5 6 0 6 0 2 . 5 7
LK1 1008 500 Q MCB 2 0 0 5 9 3 9 2 4 2 9 . 6 5
LK1 1008 500 Q 14D 2 7 7 1 1 5 5 2 6 6 1 . 8 0
LK1 1008 500 Q 14D 1 6 6 7 8 9 2 0 3 9 8 . 3 2
LK1 1008 500 Q 12D 2 7 0 9 1 9 6 8 7 7 4 . 5 0
LK1 1008 500 Q 12D 1 3 9 7 9 8 9 6 3 9 9 . 6 5
LK1 1008 1 B BNZ 0 0.00
LK1 1008 2 B BNZ 0 0.00
LK1 1008 1 B MCB 4 3 0 1 3 0 . 9 2
LK1 1008 2 B MCB 2 0 0 7 7 0 . 4 3
LK1 1008 1 B 14D 6 4 4 7 5 1 . 5 4
LK1 1008 2 B 14D 6 5 4 8 3 1 . 5 6
LK1 1008 1 B 12D 2 5 1 8 7 0 . 7 2
LK1 1008 2 B 12D 4 7 7 9 2 1 . 3 7
LK1 1008 3 S - 3 0 BNZ 4 0 7 8 1 0 2 9 2 . 1 7
LK1 1008 4 S - 3 0 BNZ 3 1 3 7 9 2 0 7 0 . 9 2
LK1 1008 5 S - 3 0 BNZ 5 6 0 8 6 6 9 1 2 6 . 7 6
LK1 1008 3 S - 3 0 MCB 3 7 4 9 2 9 9 2 8 0 3 . 0 5
LK1 1008 4 s - 3 0 MCB 2 7 0 7 6 3 2 0 5 7 9 . 9 4
LK1 1008 5 s - 3 0 MCB 4 6 2 0 4 5 7 6 9 8 9 . 6 5
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LK1 1008 3 S - 3 0 14D 78 93 8 85 1 8 8 . 5 2
LK1 1008 4 S - 3 0 14D 62029 12 148 .14
LK1 1008 5 S - 3 0 14D 101 84 0 24 2 4 3 . 2 1
LK1 1008 3 S - 3 0 12D 54 562 98 1 5 5 . 9 8
LK1 1008 4 S - 3 0 12D 4 17 5 64 6 1 1 9 . 3 7
LK1 1008 5 S - 3 0 12D 7 20 4 98 9 2 0 5 . 9 7
LK1 1008 6 S 0 BNZ 427158 7 9 6 . 5 4
LK1 1008 7 S 0 BNZ 5 9 387 78 1 3 4 . 2 2
LK1 1008 8 S 0 BNZ 37 0 27 0 6 83 . 68
LK1 1008 6 S 0 MCB 4 1 0 43 1 6 8 8 7 9 . 0 9
LK1 1008 7 S 0 MCB 4 9 5 2 7 6 8 0 1 0 6 0 . 8 2
LK1 100 8 8 S 0 MCB 3 5 4 2 36 4 8 7 5 8 . 7 3
LK1 1008 6 S 0 14D 58 5 45 0 6 1 3 9 . 8 2
LK1 1008 7 S 0 14D 8 32 7 00 5 1 9 8 . 8 6
LK1 1008 8 S 0 14D 55 6 21 8 6 1 3 2 . 8 3
LK1 1008 6 S 0 12D 3 97 9 10 6 1 1 3 . 7 5
LK1 1008 7 S 0 12D 5 81 6 0 9 9 1 6 6 . 2 7
LK1 1008 8 S 0 12D 3 77 9 0 6 1 1 0 8 . 0 3
LK1 1008 9 s 30 BNZ 66 87 661 1 5 1 . 1 5
LK1 1008 10 s 30 BNZ 1 0 1 4 4 1 7 6 2 2 9 . 2 7
LK1 1008 11 s 30 BNZ 1 1 1 31 3 9 2 2 5 1 . 5 8
LK1 1008 9 s 30 MCB 52 78 9 92 0 1 1 3 0 . 7 0
LK1 1008 10 s 30 MCB 7 2 1 93 6 6 4 1 5 4 6 . 3 0
LK1 1008 11 s 30 MCB 7 0 0 7 4 2 4 0 1 5 0 0 . 9 0
LK1 1008 9 s 30 14D 7 71 37 28 1 8 4 . 2 2
LK1 1008 10 s 30 14D 11 86 6 82 4 2 8 3 . 4 0
LK1 1008 11 s 30 14D 1 2 0 74 5 6 0 2 8 8 . 3 6
LK1 1008 9 s 30 12D 51 090 82 1 4 6 . 0 6
LK1 1008 10 s 30 12D 7 83 9 6 0 3 2 2 4 . 1 2
LK1 1008 11 s 30 12D 80 40 5 86 2 2 9 . 8 6
LK1 1008 12 s 60 BNZ 5 7 822 18 1 3 0 . 6 8
LK1 1008 13 s 60 BNZ 10 96 5 94 4 2 4 7 . 8 4
LK1 1008 14 s 60 BNZ 6 5 152 96 147 .25
LK1 1008 12 s 60 MCB 5 8 5 47 2 9 6 1 2 5 4 . 0 1
LK1 1008 13 s 60 MCB 8 1 8 81 7 9 2 1 7 5 3 . 8 1
LK1 1008 14 s 60 MCB 614 76 8 32 1 3 1 6 . 7 6
LK1 1008 12 'S 60 14D 7 9 26 03 2 1 8 9 . 2 9
LK1 1008 13 s 60 14D 1 3 1 57 5 1 2 3 1 4 . 2 2
LK1 1008 14 s 60 14D 8 38 1 2 99 2 0 0 . 1 6
LK1 1008 12 s 60 12D 50 86 4 19 1 4 5 . 4 1
LK1 1008 13 s 60 12D 86 37 3 58 2 4 6 . 9 2
LK1 1008 14 s 60 12D 52 48 5 22 1 5 0 . 0 4
LK1 1008 15 s 90 BNZ 8 56 215 7 1 9 3 . 5 1
LK1 1008 16 s 90 BNZ 5 17 7 9 62 1 1 7 . 0 3
LK1 1008 17 s 90 BNZ 1 0 4 7 7 7 3 6 2 3 6 . 8 1
LK1 1008 15 s 90 MCB 65 2 18 56 0 1 3 9 6 . 9 0
LK1 1008 16 s 90 MCB 50 53 0 2 08 1 0 8 2 . 3C
LK1 1008 17 s 90 MCB 7 7 9 93 28 0 1 6 7 0 . 5 2
LK1 1008 15 s 90 14D 1 0 6 71 4 3 2 2 5 4 . 8 5
LK1 1008 16 s 90 14D 71 4 0 5 7 3 1 7 0 . 5 3
LK1 1008 17 s 90 14D 12 79 0 0 9 6 3 0 5 . 4 5
LK1 1008 15 s 90 12D 7 27 9 64 2 2 0 8 . 1 1
LK1 1008 16 S 90 12D 4 63 52 67 1 3 2 . 5 1
LK1 1008 17 S 90 12D 8 30 31 68 2 3 7 . 3 7
LK1 1008 18 S 120 BNZ 8 57 34 98 1 9 3 . 7 7
LK1 1008 19 S 120 BNZ 8 57 47 58 1 9 3 . 8 0
LK1 1008 20 s 120 BNZ 7 70 27 71 1 7 4 . 0 9
LK1 1008 18 s 120 MCB 6 3 7 3 57 7 6 1 3 6 5 . 1 4
LK1 1008 19 s 120 MCB 63 363 00 8 1 3 5 7 . 1 6
LK1 1008 20 s 120 MCB 60 046 68 8 1 2 8 6 . 1 3
LK1 1008 18 s 120 14D 10 5 1 1 9 2 0 2 5 1 . 0 4
LK1 1008 19 s 120 14D 1 05 6 0 4 8 0 2 5 2 . 2 0
LK1 1008 20 s 120 14D 88 20 5 89 2 1 0 . 6 5
LK1 1008 18 s 120 12D 7 14 34 57 204 .22
LK1 1008 19 s 120 12D 7 05 47 78 2 0 1 . 6 8
LK1 1008 20 s 120 12D 6 80 92 03 1 9 4 . 6 6
LK1 1008 21 s 180 BNZ 83 566 27 1 8 8 . 8 7
LK1 1008 22 s 180 BNZ 87 308 74 1 9 7 . 3 3
LK1 1008 23 s 180 BNZ 86 824 70 1 9 6 . 2 3
LK1 1008 21 s 180 MCB 62 42 7 84 0 1 3 3 7 . 1 3
LK1 1008 22 s 180 MCB 63 17 4 46 4 1 3 5 3 . 1 2
LK1 1008 23 s 180 MCB 62 89 0 24 0 1 3 4 7 . 0 3
LK1 1008 21 s 180 14D 1 0 0 4 1 1 7 6 2 3 9 . 8 0
LK1 1008 22 s 180 14D 1 0 8 7 5 4 5 6 2 5 9 . 7 2
LK1 1008 23 s 180 14D 9 8 148 99 2 3 4 . 4 0
LK1 1008 21 s 180 12D 68285 28 1 9 5 . 2 1
LK1 1008 22 s 180 12D 73 30 52 8 2 0 9 . 5 6
LK1 1008 23 s 180 12D 6 4 997 15 1 8 5 . 8 1
LK1 1008 24 s 240 BNZ 87 780 67 1 9 8 . 3 9
LK1 1008 25 s 240 BNZ 51 8 7 78 9 1 1 7 . 2 5
LK1 1008 26 s 240 BNZ 54 73 3 15 1 2 3 . 7 0
LK1 1008 24 s 240 MCB 66 0 90 24 0 1 4 1 5 . 5 7
LK1 1008 25 s 240 MCB 4 4 3 03 29 6 9 4 8 . 9 2
LK1 1008 26 s 240 MCB 4 6 9 92 09 6 1 0 0 6 . 5 1
LK1 1008 24 s 240 14D 1 0 5 8 8 00 0 2 5 2 . 8 6
LK1 1008 25 s 240 14D 63697 22 1 5 2 . 1 2
LK1 1008 26 s 240 14D 66 03 045 1 5 7 . 6 9
LK1 1008 24 s 240 12D 70 00 9 06 2 0 0 . 1 4
LK1 1008 25 s 240 12D 41 51 974 1 1 8 . 7 0
LK1 1008 26 s 240 12D 42 82 4 29 1 2 2 . 4 3
LK1 1008 27 s 360 BNZ 75 71 8 05 1 7 1 . 1 3
LK1 1008 28 s 360 BNZ 78 1 65 41 1 7 6 . 6 6
LK1 1008 29 N 360 BNZ 0 . 0 0
LK1 1008 27 s 360 MCB 58 498 30 4 1 2 5 2 . 9 6
LK1 1008 28 s 360 MCB 6 099 03 68 1 3 0 6 . 3 4
LK1 1008 29 N 360 MCB 0 . 0 0
LK1 1008 27 s 360 14D 97 618 75 2 3 3 . 1 3
LK1 1008 28 s 360 14D 10 24 9 52 0 2 4 4 . 7 8
LK1 1008 29 N 360 14D 0 . 0 0
LK1 1008 27 s 360 12D 65359 68 1 8 6 . 8 5
LK1 1008 28 s 360 12D 68 840 35 1 9 6 . 8 0
LK1 1008 29 N 360 12D 0 . 0 0
LK1 1008 30 s 480 BNZ 3 88 268 2 8 7 . 7 5
LK2 1010 30 N 480 14D 0 . 0 0
LK2 1010 31 S 480 14D 2 6 65 3 0 6 . 3 7
LK2 1010 32 S 480 14D 2 69 6 07 6 . 4 4
LK2 1010 30 N 480 12D 0 . 0 0
LK2 1010 31 S 480 12D 6 2 2 6 6 1 1 1 7 8 . 0 0
LK2 1010 32 S 480 12D 6 4 4 6 6 6 9 1 8 4 . 3 0
LK2 1010 33 S 1440 BNZ 1 5 5 7 3 4 4 3 5 . 2 0
LK2 1010 34 S 1440 BNZ 1 02 1 2 3 4 2 3 . 0 8
LK2 1010 35 S 1440 BNZ 1 7 8 8 0 1 6 4 0 . 4 1
LK2 1010 33 S 1440 MCB 72 71 8 1 . 5 6
LK2 1010 34 S 1440 MCB 5761 2 1 . 2 3
LK2 1010 35 S 1440 MCB 8 1 3 70 1 . 7 4
LK2 1010 33 S 1440 14D 1 2 3 17 0 2 . 9 4
LK2 1010 34 S 1440 14D 1 0 0 22 5 2 . 3 9
LK2 1010 35 S 1440 14D 1 23 2 07 2 . 94
LK2 1010 33 S 1440 12D 1 2 8 2 5 6 5 3 6 .  67
LK2 1010 34 S 1440 12D 8 5 5 7 2 9 2 4 . 4 6
LK2 1010 35 S 1440 12D 1 3 2 3 6 8 6 3 7 . 8 4
LK1 1008 DIST Q BNZ 7 71 64 1 . 7 4
LK1 1008 DIST Q MCB 3 5 8 5 1 1 7 .  68
LK1 1008 DIST Q 14D 1 1 8 92 7 2 . 8 4
LK1 1008 DIST Q 12D 6 87 7 9 1 .  97
LK1 1008 25 Q BNZ 2 2 3 3 7 8 2 5 0 .  y 9
LK1 1008 25 Q BNZ 1 0 4 9 4 1 7 2 3 . 7 2
LK1 1008 25 Q MCB 1 7 6 3 3 8 1 3 7 . 7 7
LK1 1008 25 Q MCB 99 55 30 2 1 . 3 2
LK1 1008 25 Q 14D 1 5 6 5 8 7 8 3 7 . 4 0
LK1 1008 25 Q 14D 9 4 9 2 9 6 2 2 . 6 7
LK1 1008 25 Q 12D 1 2 0 0 7 9 7 3 4 . 3 3
LK1 1008 25 Q 12D 7 33 7 98 2 0 .  98
LK1 1008 500 Q BNZ 3 1 5 8 7 1 6 8 7 1 3 . 9 0
LK1 1008 500 Q BNZ 1 9 9 2 9 9 2 0 4 5 0 . 4 3
LK1 1008 500 Q MCB 2 8 1 3 2 5 6 0 6 0 2 . 5 7
LK1 1008 500 Q MCB 2 0 0 5 9 3 9 2 4 2 9 . 6 5
LK1 1008 500 Q 14D 2 7 7 1 1 5 5 2 6 6 1 . 8 0
LK1 1008 500 Q 14D 1 6 6 7 8 9 2 0 3 9 8 . 3 2
LK1 1008 500 Q 12D 2 7 0 9 1 9 6 8 7 7 4 . 5 0
LK1 1008 500 Q 12D 1 3 9 7 9 8 9 6 3 9 9 . 6 5
LK1 1008 1 B BNZ 0 0 . 0 0
LK1 1008 2 B BNZ 0 0 . 0 0
LK1 1008 1 B MCB 43 0 1 3 0 .  92
LK1 1008 2 B MCB 2 0 0 7 7 0 . 4 3
LK1 1008 1 B 14D 6 44 7 5 1 . 5 4
LK1 1008 2 B 14D 6 54 8 3 1 . 5 6
LK1 1008 1 B 12D 25 1 8 7 0 . 7 2
LK1 1008 2 B 12D 47 79 2 1 . 3 7
LK1 1008 3 S - 3 0 BNZ 4 0 7 8 1 0 2 9 2 . 1 7
LK1 1008 4 S - 3 0 BNZ 3 1 3 7 9 2 0 7 0 .  92
LK1 1008 5 S - 3 0 BNZ 5 6 0 8 6 6 9 1 2 6 . 7 6
LK1 1008 3 S - 3 0 MCB 3 7 4 9 2 9 9 2 8 0 3 . 0 5
LK1 1008 4 S - 3 0 MCB 2 7 0 7 6 3 2 0 5 7 9 . 9 4
LK1 1008 5 S - 3 0 MCB 4 6 2 0 4 5 7 6 9 8 9 . 6 5
LK1 1008 31 S 480 BNZ 7 1 0 8 2 9 8 1 6 0 . 6 5
LK1 1008 32 N 480 BNZ 0 . 0 0
LK1 1008 30 S 480 MCB 3 6 6 4 7 6 8 0 7 8 4 . 9 5
LK1 1008 31 S 480 MCB 5 8 3 2 5 7 6 0 1 2 4 9 . 2 7
LK1 1008 32 N 480 MCB 0 . 0 0
LK1 1008 30 S 480 14D 5 7 7 6 0 4 8 1 3 7 . 9 4
LK1 1008 31 S 480 14D 9 6 7 4 8 4 2 2 3 1 . 0 5
LK1 1008 32 N 480 14D 0 . 0 0
LK1 1008 30 S 480 12D 3 7 8 2 7 3 4 1 0 8 . 1 4
LK1 1008 31 S 480 12D 6 4 5 3 5 6 5 1 5 4 . 1 2
LK1 1008 32 N 480 12D 0 . 0 0
LK1 1008 36 S 2880 BNZ 18134 0 . 4 1
LK1 1008 37 S 2880 BNZ 34 4 6 3 0 . 7 8
LK1 1008 38 S 2880 BNZ 2 8 9 3 6 0 . 6 5
LK1 1008 36 S 2880 MCB 40 1 1 6 0 . 8 6
LK1 1008 37 S 2880 MCB 3 9 5 9 6 0 . 8 5
LK1 1008 38 S 2880 MCB 35 1 6 8 0 . 7 5
LK1 1008 36 S 2880 14D 7 63 1 2 1 . 8 2
LK1 1008 37 S 2880 14D 1 1 8 0 9 1 2 . 8 2
LK1 1008 38 S 2880 14D 1 04 7 7 4 2 . 5 0
LK1 1008 36 S 2880 12D 4 52 4 18 1 2 . 9 3
LK1 1008 37 S 2880 12D 7 3 2 5 2 6 1 7 . 4 9
LK1 1008 38 S 2880 12D 5 7 0 1 3 5 1 6 . 3 0
LK1 1008 DIST Q BNZ 4 1 9 1 3 5 9 . 4 7
LK1 1008 DIST Q MCB 9 05 45 8 1 9 . 3 9
LK1 1008 DIST Q 14D 880 27 2 . 1 0
LK1 1008 DIST Q 12D 58 9 7 2 1 . 6 9
LK1 1008 25 Q BNZ 1 7 7 5 7 0 5 4 0 . 1 3
LK1 1008 25 Q BNZ 1 7 7 4 5 2 8 4 0 . 1 1
LK1 1008 25 Q MCB 1 5 2 5 3 6 9 3 2 . 6 7
LK1 1008 25 Q MCB 1 4 5 0 2 2 6 3 1 . 0 6
LK1 1008 25 Q 14D 1 3 1 2 7 0 1 3 1 . 3 5
LK1 1008 25 Q 14D 1 3 9 5 1 4 0 3 3 . 3 2
LK1 1008 25 Q 12D 1 0 0 6 9 2 9 2 8 . 7 9
LK1 1008 25 Q 12D 1 0 7 3 2 0 4 30 .  68
LK1 1008 500 Q BNZ 2 9 6 9 6 7 8 4 o 7 1 . 1 7
LK1 1008 500 Q BNZ 2 6 6 1 6 1 7 6 6 0 1 . 5 5
LK1 1008 500 Q MCB 2 6 5 2 5 4 2 4 5 6 8 . 1 4
LK1 1008 500 Q MCB 2 4 1 7 5 5 8 4 5 1 7 . 8 1
LK1 1008 500 Q 14D 2 5 1 8 5 0 8 8 6 0 1 . 4 6
LK1 1008 500 Q 14D 2 1 4 1 0 6 7 2 5 1 1 . 3 2
LK1 1008 500 Q 12D 2 4 9 4 1 8 7 2 7 1 3 . 0 3
LK1 1008 500 Q 12D 2 1 2 7 2 2 8 8 6 0 8 . 1 3
LK6 1016 DIST Q BNZ 15998 0 . 3 6
LK6 1016 DIST Q MCB 3 82 9 0 0 . 8 2
LK6 1016 DIST Q 14D 192 08 0 . 4 6
LK6 1016 DIST Q 12D 4 1 30 5 1 . 1 8
LK6 1016 25 Q BNZ 1 1 3 7 7 1 0 2 5 . 7 1
LK6 1016 25 Q MCB 1 2 1 0 2 0 2 2 5 . 9 2
LK6 1016 25 Q 14D 1 0 9 5 3 6 2 2 6 . 1 6
LK6 1016 25 Q 12D 1 0 6 6 2 3 9 3( L 4 8
LK6 1016 500 Q BNZ 2 0 8 3 5 7 1 2 4 7 0 . 9 1
LK6 1016 500 Q MCB 2 1 8 5 6 6 7 2 4 6 8 . 1 4
(.if)
LK6 1016 500 Q 14D 1 7 4 3 6 4 0 0 4 1 6 . 4 1
LK6 1016 500 Q 12D 1 8 5 2 2 7 2 0 5 2 9 . 5 2
LK6 1016 1 B BNZ 0 . 0 0
LK6 1016 2 B BNZ 0 . 0 0
LK6 1016 1 B MCB 0 . 0 0
LK6 1016 2 B MCB 0 . 0 0
LK6 1016 1 B 14D 0 . 0 0
LK6 1016 2 B 14D 0 . 0 0
LK6 1016 1 B 12D 0 . 0 0
LK6 1016 2 B 12D 0 . 0 0
LK6 1016 3 S - 3 0 BNZ 2 8 0 9 7 1 0 4 6 3 5 . 0 2
LK6 1016 4 S - 3 0 BNZ 3 0 2 8 4 0 9 6 6 8 4 . 4 5
LK6 1016 5 S - 3 0 BNZ 3 0 6 0 7 7 4 4 6 9 1 . 7 6
LK6 1016 3 S - 3 0 MCB 4 0 3 9 0 3 0 4 8 6 5 . 1 1
LK6 1016 4 S - 3 0 MCB 4 2 4 4 5 4 0 0 9 0 9 . 1 3
LK6 1016 5 S - 3 0 MCB 4 2 7 3 5 4 2 4 9 1 5 . 3 4
LK6 1016 3 S - 3 0 14D 2 5 2 8 7 5 6 . 0 4
LK6 1016 4 S - 3 0 14D 2 4 0 2 4 4 5 . 7 4
LK6 1016 5 S - 3 0 14D 2 4 2 0 7 5 5 . 7 8
LK6 1016 3 S - 3 0 12D 4 2 0 7 3 8 6 1 2 0 . 2 8
LK6 1016 4 S - 3 0 12D 4 4 7 1 5 6 5 1 0 6 . 7 9
LK6 1016 5 S - 3 0 12D 4 5 0 6 2 8 8 1 2 8 . 8 2
LK6 1016 6 S 0 BNZ 2 0 7 0 2 4 1 6 4 6 7 . 8 9
LK6 1016 7 N 0 BNZ 0 . 0 0
LK6 1016 8 N 0 BNZ 0 . 0 0
LK6 1016 6 S 0 MCB 2 9 0 9 3 6 9 6 6 2 3 . 1 5
LK6 1016 7 N 0 MCB 0 . 0 0
LK6 1016 8 N 0 MCB 0 . 0 0
LK6 1016 6 S 0 14D 1 2 5 3 9 1 2 . 9 9
LK6 1016 7 N 0 14D 0 .00
LK6 1016 8 N 0 14D 0 . 0 0
LK6 1016 6 S 0 12D 2 6 2 9 0 8 0 7 5 . 1 6
LK6 1016 7 N 0 12D 0 . 0 0
LK6 1016 8 N 0 12D 0 . 0 0
LK6 1016 9 S 30 BNZ . 4 5 0 8 7 2 0 0 1 0 1 9 . 0 1
LK6 1016 10 S 30 BNZ 4 6 9 5 3 7 9 2 1 0 6 1 . 2 0
LK6 1016 11 S 30 BNZ 4 5 2 6 6 5 2 8 1 0 2 3 . 0 6
LK6 1016 9 S 30 MCB 7 1 4 8 6 4 6 4 1 5 3 1 . 1 5
LK6 1016 10 S 30 MCB 7 2 3 7 0 6 2 4 1 5 5 0 . 0 9
LK6 1016 11 S 30 MCB 7 1 9 8 2 8 4 8 1 5 4 1 . 7 8
LK6 1016 9 s 30 14D 2 4 1 2 1 9 5 . 7 6
LK6 1016 10 s 30 14D 2 4 0 5 8 3 5 . 7 5
LK6 1016 11 s 30 14D 2 60 2 94 6 . 2 2
LK6 1016 9 s 30 12D 6 0 5 8 8 3 2 1 7 3 . 2 1
LK6 1016 10 s 30 12D 6 1 1 1 9 9 7 1 4 5 . 9 7
LK6 1016 11 s 30 12D 6 0 0 0 0 4 5 1 7 1 . 5 3
LK6 1016 12 s 60 BNZ 4 9 4 7 2 8 0 0 1 1 1 8 . 1 3
LK6 1016 13 s 60 BNZ 4 7 1 0 6 8 1 6 1 0 6 4 . 6 6
LK6 1016 14 s 60 BNZ 5 1 3 5 9 9 0 4 1 1 6 0 . 7 8
LK6 1016 12 s 60 MCB 7 8 5 2 3 9 0 4 1 6 8 1 . 8 9
LK6 1016 13 s 60 MCB 7 5 4 4 1 9 8 4 1 6 1 5 . 8 8
LK6 1016 14 S 60 MCB 7 9 4 2 0 3 5 2 1 7 0 1 . 0 9
LK6 1016 12 S 60 14D 2 62 5 2 4 6 . 2 7
LK6 101 6 13 S 60 14D 2 4 9 1 1 7 5 . 9 5
LK6 1016 14 S 60 14D 2 6 4 5 2 9 6 . 3 2
LK6 1016 12 S 60 12D 6 78 5 6 77 1 9 3 . 9 9
LK6 101 6 13 S 60 12D 6 44 5 4 1 1 1 5 3 . 9 3
LK6 1016 14 S 60 12D 68 27 3 3 1 1 9 5 . 1 8
LK6 1016 15 s 90 BNZ 4 7 3 1 7 7 2 8 1 0 6 9 . 4 2
LK6 1016 16 s 90 BNZ 4 7 9 5 5 5 8 4 1 0 8 3 . 8 4
LK6 1016 17 s 90 BNZ 5 1 8 5 6 1 2 8 1 1 7 2 . 0 0
LK6 1016 15 s 90 MCB 7 6 5 5 9 7 4 4 1 6 3 9 . 8 2
LK6 1016 16 s 90 MCB 7 5 9 9 5 0 0 8 1627  . 7 2
LK6 1016 17 s 90 MCB 8 0 7 5 9 4 8 8 1 7 2 9 . 7 7
LK6 1016 15 c 90 14D 2 5 7 6 78 6 . 1 5
LK6 1016 16 c* 90 14D 2 5 4 2 7 9 6 . 0 7
LK6 1016 17 s 90 14D 2 7 3 1 0 9 6 . 5 2
LK6 1016 • C s 90 12D 6 6 4 59 0 4 1 8 9 . 9 9
LK6 10 16 16 s 90 12D 6 5 7 3 4 9 1 1 5 6 . 9 9
LK6 1016 17 s 90 12D 6 9 8 3 5 3 3 1 9 9 . 6 4
LK6 10 1 6 1 8 s 120 BNZ 4 6 1 2 6 9 1 2 1 0 4 2 . 5 1
LK6 10 16 19 s 120 BNZ 4 8 8 4 67 84 1 1 0 3 . 9 8
LK6 1016 20 s 120 BNZ 5 0 5 3 6 7 0 4 1 1 4 2 . 1 8
LK6 1016 18 s 120 MCB 7 4 0 8 4 2 8 8 1 5 8 6 . 8 0
LK6 1016 19 s 120 MCB 7 6 4 1 8 6 8 8 1 6 3 6 . 8 0
LK6 1016 20 s 120 MCB 7 8 7 0 7 4 5 6 1 6 8 5 . 8 2
LK6 1016 18 s 120 14D 2 4 8 2 4 1 5 . 9 3
LK6 10 16 19 s 120 14D 2 5 4 3 1 3 6 . 0 7
LK6 10 16 20 s 120 14D 2 7 2 7 9 3 6 . 5 1
LK6 10 16 18 s 120 12D 6 3 87 7 5 4 1 8 2 . 6 1
LK6 10 16 19 s 120 12D 66 12 7 1 7 1 5 7 . 9 2
LK6 1016 20 s 120 12D 68 66 0 00 1 9 6 . 2 8
LK6 1016 21 s 180 BNZ 4 5 9 7 2 5 7 6 1 0 3 9 . 0 2
LK6 101 6 22 s 180 BNZ 4 5 7 2 9 6 9 6 1 0 3 3 . 5 3
LK6 101 6 23 s 180 BNZ 4 7 1 3 3 2 8 0 1 0 6 5 . 2 6
LK6 1016 21 s 180 MCB 7 1 0 6 4 1 9 2 1 5 2 2 . 1 1
LK6 1016 22 s 180 MCB 7 2 0 4 4 8 8 0 1 5 4 3 . 1 1
LK6 1016 23 s 180 MCB 7 2 9 2 2 0 4 8 1 5 6 1 . 9 0
LK6 1016 21 s 180 14D 2 4 7 6 2 0 5 . 9 1
LK6 1016 22 s 180 14D 2 4 4 2 6 5 5 . 8 3
LK6 1016 23 s 180 14D 2 4 8 4 2 6 5 . 9 3
LK6 1016 21 s 180 12D 6 35 0 0 3 5 1 8 1 . 5 3
LK6 10 16 22 s 180 12D 6 26 1 1 6 2 1 4 9 . 5 3
LK6 101 6 23 s 180 12D 6 39 0 8 3 5 1 8 2 . 7 0
LK6 101 6 24 s 240 BNZ 4 4 4 2 7 3 2 8 1 0 0 4 . 1 0
LK6 1016 25 s 240 BNZ 4 7 3 7 23 8 4 1 0 7 0 . 6 6
LK6 1016 26 N 240 BNZ 0 . 0 0
LK6 1016 24 s 240 MCB 7 0 3 9 0 4 6 4 1 5 0 7 . 6 8
LK6 1016 25 s 240 MCB 7 3 2 3 0 3 3 6 1 5 6 8 . 5 0
LK6 1016 26 N 240 MCB 0 . 0 0
LK6 1016 24 s 240 14D 2 4 7 9 0 6 5 . 9 2
LK6 1016 25 s 240 14D 2 5 8 6 0 6 6 . 1 8
LK6 1016 26 N 240 14D 0 . 0 0
LK6 1016 24 S 240 12D 6 13 95 81 1 7 5 . 5 2
LK6 1016 25 S 240 12D 63 96 38 7 1 5 2 . 7 6
LK6 1016 26 N 240 12D 0 . 0 0
LK6 1016 27 S 360 BNZ 4 3 2 5 0 4 9 6 9 7 7 . 5 0
LK6 1016 28 S 360 BNZ 4 5 5 33 1 52 1 0 2 9 . 0 9
LK6 1016 29 S 360 BNZ 458 9 7 02 4 1 0 3 7 . 3 1
LK6 1016 27 S 360 MCB 641 96 9 60 1 3 7 5 . 0 2
LK6 1016 28 S 360 MCB 665 76 2 88 1 4 2 5 . 9 8
LK6 1016 29 S 360 MCB 669 04 6 08 1 4 3 3 . 0 2
LK6 1016 27 S 360 14D 2 3 3 98 9 5 . 5 9
LK6 1016 28 S 360 14D 2 42 17 8 5 . 7 8
LK6 1016 29 S 360 14D 2 41 5 85 5 . 7 7
LK6 1016 27 S 360 12D 57 17 3 60 1 6 3 . 4 5
LK6 1016 28 S 360 12D 59 8 3 2 1 9 1 4 2 . 8 9
LK6 1016 29 S 360 12D 5 9 6 0 1 4 1 1 7 0 . 3 9
LK6 1016 30 N 480 BNZ 0 . 0 0
LK6 1016 31 S 480 BNZ 4 0 5 6 6 2 0 0 9 1 6 . 8 3
LK6 1016 32 S 480 BNZ 446 6 6 04 8 1 0 0 9 . 4 9
LK6 1016 30 N 480 MCB 0 . 0 0
LK6 1016 31 S 480 MCB 5 4 7 6 7 1 3 6 1 1 7 3 . 0 5
LK6 1016 32 S 480 MCB 6 0 8 96 0 9 6 1 3 0 4 . 3 2
LK6 1016 30 N 480 14D 0 . 0 0
LK6 10 16 31 S 480 14D 2 18 97 8 5 . 2 3
LK6 1016 32 S 480 14D 2 4 102 8 5 . 7 6
LK6 1016 30 N 480 12D 0 . 0 0
LK6 1016 31 S 480 12D 53 4 3 43 7 1 2 7 . 6 1
LK6 1016 32 S 480 12D 5 80 0 3 3 6 1 6 5 . 8 2
LK6 1016 33 S 1440 BNZ 3 0 7 6 1 7 4 4 6 9 5 . 2 4
LK6 1016 34 S 1440 BNZ 3 0 8 0 7 6 3 2 6 9 6 . 2 8
LK6 1016 35 S 1440 BNZ 3 2 3 0 49 4 4 7 3 0 . 1 2
LK6 10 16 33 S 1440 MCB 3 4 5 8 1 9 2 0 7 4 0 . 7 0
LK6 1016 34 S 1440 MCB 3 4 3 5 3 0 5 6 7 3 5 . 8 0
LK6 1016 35 S 1440 MCB 3 6 0 8 4 4 4 8 7 7 2 . 8 8
LK6 1016 33 S 1440 14D 22 117 7 5 . 2 8
LK6 1016 34 S 1440 14D 2 25 6 75 5 . 3 9
LK6 1016 35 S 1440 14D 2 0 7 74 1 4 . 9 6
LK6 1016 33 S 1440 12D 4 60 2 8 90 1 3 1 . 5 9
LK6 1016 34 S 1440 12D 46 9 6 3 3 9 1 3 4 . 2 6
LK6 1016 35 s 1440 12D 45 9 5 0 2 1 1 3 1 . 3 6
LK6 101 6 DIST Q BNZ 1 19 75 0 . 2 7
LK6 1016 DIST Q MCB 59822 1 . 2 8
LK6 101 6 DIST Q 14D 2 1 0 4 6 0 . 5 0
LK6 1016 DIST Q 12D 52702 1 .51
LK6 1016 25 Q BNZ 1 19 4 9 5 6 2 7 . 0 1
LK6 1016 25 Q MCB 10 2 0 2 7 2 2 1 . 8 5
LK6 1016 25 Q 14D 10 88 7 2 9 2 6 . 0 0
LK6 1016 25 Q 12D 1 12 1 5 37 3 2 . 0 6
LK6 1016 500 Q BNZ 2 2 8 1 5 6 2 4 5 1 3 . 6 5
LK6 1016 500 Q MCB 1 85 0 3 1 2 0 3 9 6 . 3 1
LK6 1016 500 Q 14D 1 9 0 6 2 8 9 6 4 5 5 . 2 6
LK6 1016 500 Q 12D 2 0 6 7 5 9 5 2 5 9 1 . 0 8
LK2 1023 DIST Q BNZ 30392 0 . 6 9
LK2 1023 DIST Q MCB 106422 2 . 2 8
LK2 1023 DIST Q 14D 45647 1 . 0 9
LK2 1023 DIST Q 12D 26487 0 . 7 6
LK2 1023 470 Q BNZ 1 89 1 2 8 1 6 4 2 7 . 4 5
LK2 1023 470 Q MCB 16 78 4 76 8 3 5 9 . 5 1
LK2 1023 470 Q 14D 13 48 1 7 28 3 2 1 . 9 7
LK2 1023 470 Q 12D 1 2 5 1 2 9 7 6 3 5 7 . 7 2
LK2 1023 1 B BNZ 0 . 0 0
LK2 1023 2 B BNZ 0 . 0 0
LK2 1023 1 B MCB 0 . 0 0
LK2 1023 2 B MCB 0 . 0 0
LK2 1023 1 B 14D 0 . 0 0
LK2 10 2 3 2 B 14D 0 . 0 0
LK2 10 2 3 1 B 12D 0 . 0 0
LK2 1023 2 B 12D 0 . 0 0
LK2 1023 3 S 0 BNZ 52889 6 1 1 . 9 5
LK2 1023 4 S 0 BNZ 1 20 560 0 2 7 . 2 5
LK2 102 3 5 S 0 BNZ 59528 9 1 3 . 4 5
LK2 102 3 3 S 0 MCB 54448 1 . 1 7
LK2 1023 4 S 0 MCB 8 59 436 2 1 8 4 . 0 8
LK2 102 3 5 S 0 MCB 103228 2.21
LK2 102 3 3 S 0 14D 14399 3 3 . 4 4
LK2 1023 4 S 0 14D 792924 1 8 . 9 4
LK2 10 2 3 5 S 0 14D 2 14 1 1 6 5 . 1 1
LK2 10 2 3 3 S 0 12D 11765 7 3 . 3 6
LK2 10 2 3 4 S 0 12D 5133 21 1 2 . 2 6
LK2 10 2 3 5 S 0 12D 1668 90 4 . 7 7
LK2 102 3 9 N 30 BNZ 0 . 0 0
LK2 1023 10 S 30 BNZ 59 84 3 2 3 1 3 5 . 2 5
LK2 102 3 11 S 30 BNZ 11 95 7 65 2 7 . 0 3
LK2 102 3 9 N 30 MCB 0 . 0 0
LK2 10 23 10 S 30 MCB 4 50 5 6 7 6 8 9 6 5 . 0 6
LK2 1023 11 S 30 MCB 87 0 3 13 6 1 8 6 . 4 1
LK2 1023 9 N 30 14D 0 . 0 0
LK2 1023 10 s 30 14D 4 1 62 9 6 6 9 9 . 4 2
LK2 1023 11 s 30 14D 78360 4 1 8 . 7 1
LK2 1023 9 N 30 12D 0 . 0 0
LK2 1023 10 S 30 12D 2348 504 5 6 . 0 9
LK2 1023 11 S 30 12D 50453 5 14 . 42
LK2 10 2 3 12 S 60 BNZ 403897 4 9 1 . 2 8
LK2 1023 13 S 60 BNZ 3 68 97 78 8 3 . 3 9
LK2 1023 14 S 60 BNZ 3 71 3 5 30 8 3 . 9 3
LK2 1023 12 S 60 MCB 34 65 7 8 24 7 4 2 . 3 3
LK2 1023 13 S 60 MCB 3 1 0 32 0 8 0 6 6 4 . 6 7
LK2 10 23 14 S 60 MCB 32 35 4 4 64 6 9 2 . 9 9
LK2 10 23 12 s 60 14D 3 01 95 84 7 2 . 1 1
LK2 1023 13 s 60 14D 2 80 3 2 22 6 6 . 9 5
LK2 10 23 14 s 60 14D 2 77 47 74 6 6 . 2 7
LK2 10 23 12 s 60 12D 17377 27 4 9 . 6 8
LK2 10 23 13 s 60 12D 1 64 25 56 3 9 . 2 3
LK2 10 2 3 14 s 60 12D 16031 14 4 5 . 8 3
70
LK2 1023 15 N 90 BNZ 0 . 0 0
LK2 1023 16 S 90 BNZ 64 92 40 0 1 4 6 . 7 3
LK2 1023 17 S 90 BNZ 6 02 8 2 56 1 3 6 . 2 4
LK2 1023 15 N 90 MCB 0 . 0 0
LK2 1023 16 S 90 MCB 4 6 3 6 00 9 6 9 9 2 . 9 8
LK2 1023 17 S 90 MCB 44 85 4 8 48 9 6 0 . 7 4
LK2 1023 15 N 90 14D 0 . 0 0
LK2 1023 16 S 90 14D 4 4 0 80 3 2 1 0 5 . 2 7
LK2 1023 17 S 90 14D 42 0 6 6 5 6 1 0 0 . 4 6
LK2 1023 15 N 90 12D 0 . 0 0
LK2 1023 16 S 90 12D 2 48 7 8 8 8 5 9 . 4 2
LK2 1023 17 S 90 12D 2 38 5 2 8 0 6 8 . 1 9
LK2 1023 :s £ 120 BNZ 60 99 23 5 1 3 7 . 8 5
LK2 1023 19 r 120 BNZ 62 7 6 41 6 1 4 1 . 8 5
LK2 1023 20 c 120 BNZ 61 06 570 1 3 8 . 0 1
LK2 1023 18 2 120 MCB 4 5 3 57 5 3 6 9 7 1 . 5 0
LK2 1023 19 s 120 MCB 4 6 3 6 7 2 9 6 9 9 3 . 1 3
LK2 1023 20 s 120 MCB 4 4 7 2 36 1 6 9 5 7 . 9 3
LK2 1023 18 s 120 14D 4 3 12 854 1 0 3 . 0 0
LK2 1023 19 s 120 14D 44 46 0 00 1 0 6 . 1 8
LK2 1023 20 s 120 14D 4 23 4 7 7 1 1 0 1 . 1 3
LK2 1023 18 s 120 12D 2 42 2 9 4 4 6 9 . 2 7
LK2 1023 19 s 120 12D 2 50 4 2 3 2 5 9 . 8 1
LK2 10 2 3 20 s 120 12D 2 3 7 5 2 9 6 6 7 . 9 0
LK2 102 3 21 s 180 BNZ 50 6 4 51 2 1 1 4 . 4 6
LK2 102 3 22 s 180 BNZ 47 23 64 8 1 0 6 . 7 6
LK2 102 3 23 N 180 BNZ 0 . 0 0
LK2 102 3 21 s 180 MCB 38 6 8 2 0 8 8 2 . 8 5
LK2 102 3 22 s 180 MCB 34 7 3 07 5 2 7 4 3 . 8 9
LK2 1023 23 N 180 MCB 0 . 0 0
LK2 1023 21 S 180 14D 36 3 33 9 2 8 6 . 7 7
LK2 1023 22 S 180 14D 33 7 4 7 7 3 8 0 .  60
LK2 1023 23 N 180 14D 0 . 0 0
LK2 1023 21 S 180 12D 2 09 0 6 0 0 5 9 . 7 7
LK2 1023 22 S 180 12D 1 95 2 4 77 4 6 .  63
LK2 1023 23 N 180 12D 0 . 0 0
LK2 1023 24 S 240 BNZ 5 8 70 4 5 1 1 3 2 . 6 8
LK2 1023 25 S 240 BNZ 5 3 51 9 6 5 1 2 0 . 9 6
LK2 1023 26 S 240 BNZ 59 88 3 4 6 1 3 5 . 3 4
LK2 1023 24 S 240 MCB 4 0 6 7 8 1 7 6 8 7 1 . 2 8
LK2 1023 25 S 240 MCB 3 6 8 6 5 2 1 6 7 8 9 . 6 1
LK2 1023 26 S 240 MCB 3 93 6 5 7 2 8 8 4 3 . 1 7
LK2 1023 24 S 240 14D 3 8 9 0 8 2 9 9 2 .  92
LK2 1023 25 S 240 14D 3 65 5 0 24 8 7 . 2 9
LK2 1023 26 S 240 14D 4 0 28 1 4 2 9 6 . 2 0
LK2 1023 24 S 240 12D 2 1 9 4 1 3 9 6 2 . 7 3
LK2 1023 25 S 240 12D 2 10 2 9 0 7 5 0 . 2 2
LK2 1023 26 S 240 12D 22 9 2 0 6 9 6 5 . 5 3
LK2 1023 27 s 360 BNZ 52 98 2 88 1 1 9 . 7 5
LK2 1023 28 s 360 BNZ 56 6 22 7 2 1 2 7 . 9 7
LK2 1023 29 s 360 BNZ 53 20 0 96 1 2 0 . 2 4
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LK2 1023 27 S 360 MCB 3 5 8 5 2 4 1 6 7 6 7 . 9 2
LK2 1023 28 S 360 MCB 3 6 9 8 7 7 7 6 7 9 2 . 2 3
LK2 1023 29 S 360 MCB 3 4 2 4 2 4 9 6 7 3 3 . 4 3
LK2 1023 27 S 360 14D 3 5 1 8 5 4 1 8 4 . 0 3
LK2 1023 28 S 360 14D 3 6 0 6 6 3 8 8 6 . 1 3
LK2 1023 29 S 360 14D 3 3 92 3 7 8 8 1 . 0 2
LK2 1023 27 S 360 12D 2 0 2 9 3 0 7 5 8 . 0 1
LK2 1023 28 S 360 12D 2 0 7 6 3 1 5 4 9 . 5 9
LK2 1023 29 S 360 12D 1 9 5 8 8 9 7 5 6 . 0 0
LK2 1023 30 S 480 BNZ 5 1 8 7 1 2 0 1 1 7 . 2 3
LK2 1023 31 S 480 BNZ 5 6 6 3 2 5 1 1 2 7 . 9 9
LK2 1023 32 S 480 BNZ 58 3 0 8 1 0 1 3 1 . 7 8
LK2 1023 30 S 480 MCB 2 9 1 8 5 3 6 0 6 2 5 . 1 1
LK2 1023 31 S 480 MCB 3 4 1 6 3 3 6 0 7 3 1 . 7 4
LK2 1023 32 S 480 MCB 3 3 9 3 0 0 8 0 7 2 6 . 7 4
LK2 1023 30 S 480 14D 3 2 9 1 0 3 2 7 8 .  60
LK2 1023 31 S 480 14D 3 5 4 0 8 1 8 8 4 . 5 6
LK2 1023 32 S 480 14D 3 6 1 7 7 6 6 8 6 . 4 0
LK2 1023 30 S 480 12D 1 9 6 3 9 5 2 5 6 . 1 4
LK2 1023 31 s 480 12D 2 0 6 8 1 2 4 4 9 . 3 9
LK2 1023 32 s 480 12D 2 0 9 0 7 7 5 5 9 . 7 7
LK2 1023 33 s 1440 BNZ 4 2 16 5 2 2 9 5 . 3 0
LK2 1023 34 s 1440 BNZ 4 2 1 0 1 7 9 9 5 . 1 5
LK2 1023 35 s 1440 BNZ 4 0 4 8 9 2 6 9 1 . 5 1
LK2 1023 33 s 1440 MCB 1 7 3 6 6 1 6 0 3 7 1 . 9 6
LK2 1023 34 s 1440 MCB 1 8 2 3 8 4 1 6 3 9 0 . 6 4
LK2 1023 35 s 1440 MCB 1 5 5 3 5 7 8 4 3 3 2 . 7 6
LK2 1023 33 s 1440 14D 2 9 0 7 1 2 6 6 9 . 4 3
LK2 1023 34 s 1440 14D 2 9 2 0 2 1 6 6 9 . 7 4
LK2 1023 35 s 1440 14D 2 7 9 3 8 9 4 6 6 . 7 2
LK2 1023 33 s 1440 12D 1 7 3 9 7 8 3 4 9 . 7 4
LK2 1023 34 s 1440 12D 1 7 3 8 2 5 6 4 9 . 6 9
LK2 1023 35 s 1440 12D 1 6 8 5 6 5 6 4 8 . 1 9
LK1 1030 3 s - 3 0 BNZ 1 4 2 1 3 5 1 5 8 . 4 1
LK1 1030 4 s - 3 0 BNZ 1 4 5 9 4 0 0 5 9 . 9 7
LK1 1030 5 N - 3 0 BNZ 0 . 0 0
LK1 1030 3 s -3 0 MCB 2 1 0 0 8 0 1 6 8 2 6 . 4 7
LK1 1030 4 s -3 0 MCB 2 2 0 0 5 5 3 6 8 6 5 . 7 1
LK1 1030 5 N - 3 0 MCB 0 . 0 0
LK1 1030 3 S - 3 0 14D 2 3 4 6 9 7 8 1 0 6 . 3 3
LK1 1030 4 s -3 0 14D 2 4 2 1 4 0 6 1 0 9 . 7 0
LK1 1030 5 N - 3 0 14D 0 . 0 0
LK1 1030 3 S - 3 0 12D 3 3 9 6 4 7 2 1 7 6 . 3 1
LK1 1030 4 S - 3 0 12D 3 4 8 7 4 9 6 1 8 1 . 0 4
LK1 1030 5 N -3 0 12D 0 . 0 0
LK1 1030 6 S 0 BNZ 10 3 2 8 8 8 4 2 . 4 4
LK1 1030 7 N 0 BNZ 0 . 0 0
LK1 1030 8 N 0 BNZ 0 . 0 0
LK1 1030 6 S 0 MCB 1 5 8 8 4 4 4 0 6 2 4 . 9 0
LK1 1030 7 N 0 MCB 0 . 0 0
LK1 1030 8 N 0 MCB 0 . 0 0
LK1 1030 6 S 0 14D 1 88 8 4 24 8 5 . 5 5
LK1 1030 7 N 0 14D 0 . 0 0
LK1 1030 8 N 0 14D 0 . 0 0
LK1 1030 6 S 0 12D 2 7 0 0 1 8 2 1 4 0 . 1 7
LK1 1030 7 N 0 12D 0 . 0 0
LK1 1030 8 N 0 12D 0 . 0 0
LK1 1030 9 N 30 BNZ 0 . 0 0
LK1 1030 10 N 30 BNZ 0 . 0 0
LK1 1030 11 S 30 BNZ 2 3 0 9 2 5 3 9 4 . 8 9
LK1 1030 9 N 30 MCB 0 . 0 0
LK1 1030 10 N 30 MCB 0 . 0 0
LK1 1030 11 S 30 MCB 2 9 1 0 8 6 2 4 1 1 4 5 . 1 5
LK1 1030 9 N 30 14D 0 . 0 0
LK1 1030 10 N 30 14D 0 . 0 0
LK1 1030 11 S 30 14D 2 8 7 6 9 1 8 1 3 0 . 3 4
LK1 1030 9 N 30 12D 0 . 0 0
LK1 1030 10 N 30 12D 0 . 0 0
LK1 1030 11 S 30 12D 4 3 3 9 0 8 8 2 2 5 . 2 4
LK1 1030 12 N 60 BNZ 0 . 0 0
LK1 1030 13 S 60 BNZ 2 4 1 1 9 2 2 9 9 . 1 1
LK1 1030 14 S 60 BNZ 2 4 8 7 0 4 6 1 0 2 . 2 0
LK1 1030 12 N 60 MCB 0 . 0 0
LK1 1030 13 S 60 MCB 2 4 7 3 7 0 8 8 9 7 3 . 1 7
LK1 1030 14 S 60 MCB 3 0 3 9 1 8 5 6 1 1 9 5 . 6 4
LK1 1030 12 N 60 14D 0 . 0 0
LK1 1030 13 S 60 14D 2 8 5 4 4 4 6 1 2 9 . 3 2
LK1 1030 14 S 60 14D 2 9 5 8 0 6 1 1 3 4 . 0 1
LK1 1030 12 N 60 12D 0 . 0 0
LK1 1030 13 S 60 12D 4 3 1 1 8 1 8 2 2 3 . 8 3
LK1 1030 14 S 60 12D 4 4 9 2 6 0 8 2 3 3 . 2 1
LK1 1030 15 S 90 BNZ 1 9 7 4 2 4 4 8 1 . 1 2
LK1 1030 16 N 90 BNZ 0 . 0 0
LK1 1030 17 N 90 BNZ 0 . 0 0
LK1 1030 15 S 90 MCB 2 4 3 8 4 7 6 8 9 5 9 . 3 1
LK1 1030 16 N 90 MCB 0 . 0 0
LK1 1030 17 N 90 MCB 0 . 0 0
LK1 1030 15 S 90 14D 2 5 8 5 3 2 5 1 1 7 . 1 3
LK1 1030 16 N 90 14D 0 . 0 0
LK1 1030 17 N 90 14D 0 . 0 0
LK1 1030 15 S 90 12D 3 7 9 7 1 6 0 1 9 7 . 1 1
LK1 1030 16 N 90 12D 0 . 0 0
LK1 1030 17 N 90 12D 0 . 0 0
LK1 1030 18 S 120 BNZ 2 3 0 5 0 7 7 9 4 . 7 2
LK1 1030 19 N 120 BNZ 0 . 0 0
LK1 1030 20 S 120 BNZ 3 0 1 4 6 9 4 1 2 3 . 8 8
LK1 1030 18 S 120 MCB 2 6 1 8 4 5 2 8 1 0 3 0 . 1 2
LK1 1030 19 N 120 MCB 0 . 0 0
LK1 1030 20 S 120 MCB 3 4 4 6 3 4 8 8 1 3 5 5 . 8 2
LK1 1030 18 S 120 14D 2 7 1 8 6 1 6 1 2 3 . 1 6
LK1 1030 19 N 120 14D 0 . 0 0
LK1 1030 20 S 120 14D 3 2 1 2 4 7 4 1 4 5 . 5 4
LK1 1030 18 s 120 12D 4 0 4 1 6 8 5 2 0 9 . 8 1
LK1 1030 19 N 120 12D 0 . 0 0
LK1 1030 20 S 120 12D 4 9 5 5 9 7 1 2 5 7 . 2 7
LK1 1030 21 S 180 BNZ 2 8 1 2 9 6 8 1 1 5 . 5 9
LK1 1030 22 S 180 BNZ 2 9 7 7 8 5 0 1 2 2 . 3 6
LK1 1030 23 S 180 BNZ 2 8 5 7 9 4 1 1 1 7 . 4 4
LK1 1030 21 S 180 MCB 3 2 7 3 6 1 1 2 1 2 8 7 . 8 6
LK1 1030 22 S 180 MCB 3 4 5 9 0 3 0 4 1 3 6 0 . 8 1
LK1 1030 23 S 180 MCB 3 0 6 5 0 7 3 6 1 2 0 5 . 8 2
LK1 1030 21 S 180 14D 3 0 4 7 7 0 4 1 3 8 . 0 7
LK1 1030 22 S 180 14D 3 1 8 2 9 8 1 1 4 4 . 2 0
LK1 1030 23 s 180 14D 3 0 5 3 0 1 8 1 3 8 . 3 1
LK1 1030 21 s 180 12D 4 6 3 9 8 4 0 2 4 0 . 8 6
LK1 1030 22 s 180 12D 4 8 6 8 7 6 2 2 5 2 . 7 4
LK1 1030 23 s 180 12D 4 6 4 5 0 1 1 2 4 1 . 1 2
LK1 1030 24 s 240 BNZ 0 . 0 0
LK1 1030 2E s 240 BNZ 2 9 5 7 4 4 8 1 2 1 . 5 3
LK1 1030 26 s 240 BNZ 2 9 3 3 7 8 4 1 2 0 . 5 5
LK1 1030 24 s 240 MCB 0 . 0 0
LK1 1030 25 s 240 MCB 3 3 4 3 2 4 9 6 1 3 1 5 . 2 6
LK1 1030 26 s 240 MCB 3 3 1 4 8 1 4 4 1 3 0 4 . 0 7
LK1 1030 24 s 240 14D 0 . 0 0
LK1 1030 25 s 240 14D 3 1 0 8 9 9 7 1 4 0 . 8 5
LK1 1030 26 s 240 14D 3 0 5 5 1 7 8 1 3 8 . 4 1
LK1 1030 24 s 240 12D 0 . 0 0
LK1 1030 25 s 240 12D 4 7 1 9 4 7 2 2 4 4 . 9 9
LK1 1030 26 s 240 12D 4 6 5 4 5 5 7 2 4 1 . 6 2
LK1 1030 27 N 360 BNZ 0 . 0 0
LK1 1030 28 s 360 BNZ 2 5 8 0 8 6 4 1 0 6 . 0 5
LK1 1030 29 N 360 BNZ 0 . 0 0
LK1 1030 27 N 360 MCB 0 . 0 0
LK1 1030 28 S 360 MCB 2 9 3 7 0 8 6 4 1 1 5 5 . 4 7
LK1 1030 29 N 360 MCB 0 . 0 0
LK1 1030 27 N 360 14D 0 . 0 0
LK1 1030 28 S 360 14D 2 6 8 9 8 6 1 1 2 1 . 8 6
LK1 1030 29 N 360 14D 0 . 0 0
LK1 1030 27 N 360 12D 0 . 0 0
LK1 1030 28 S 360 12D 4 0 6 7 4 8 6 2 1 1 . 1 4
LK1 1030 29 N 360 12D 0 . 0 0
LK1 1030 30 S 1440 BNZ 2 8 8 7 3 0 1 1 1 8 . 6 4
LK1 1030 31 N 1440 BNZ 0 . 0 0
LK1 1030 32 S 1440 BNZ 3 3 0 1 0 8 6 1 3 5 . 6 5
LK1 1030 30 S 1440 MCB 3 5 3 0 2 6 5 6 1 3 8 8 . 8 3
LK1 1030 31 N 1440 MCB 0 . 0 0
LK1 1030 32 S 1440 MCB 3 8 4 7 9 6 1 6 1 5 1 3 . 8 1
LK1 1030 30 S 1440 14D 3 3 7 4 1 1 2 1 5 2 . 8 6
LK1 1030 31 N 1440 14D 0 . 0 0
LK1 1030 32 S 1440 14D 3 5 3 7 6 3 7 1 6 0 . 2 7
LK1 1030 30 S 1440 12D 5 1 5 1 1 9 7 2 6 7 . 4 0
LK1 1030 31 N 1440 12D 0 . 0 0
LK1 1030 32 S 1440 12D 5 5 0 9 3 7 0 2 8 5 . 9 9
LK6 1101 500 Q BNZ 1 3 3 5 6 4 0 8 5 4 8 . 8 3
LK6 1101 500 Q MCB 1 5 9 2 1 1 5 2 6 2 6 . 3 5
7-1
LK6 1101 500 Q 14D 1 7 9 7 9 0 8 8 1 . 4 5
LK6 1101 500 Q 12D 1 7 8 8 3 1 5 9 2 . 8 3
LK6 11 01 3 S - 3 0 BNZ 1 2 5 5 7 4 8 0 5 1 6 . 0 0
LK6 1101 4 S - 3 0 BNZ 1 8 3 5 7 6 0 0 7 5 4 . 3 4
LK6 1101 5 S - 3 0 BNZ 1 8 0 7 5 4 4 0 742 .74
LK6 1101 3 S - 3 0 MCB 1 4 7 5 0 7 7 6 5 8 0 . 3 1
LK6 1101 4 S - 3 0 MCB 2 7 2 2 7 5 8 4 1 0 7 1 . 1 5
LK6 1101 5 S - 3 0 MCB 2 7 2 1 8 4 6 4 1 0 7 0 . 7 9
LK6 1101 3 S - 3 0 14D 1 7 5 1 7 8 3 7 9 . 3 6
LK6 1101 4 S - 3 0 14D 2 3 4 6 8 8 0 1 0 6 . 3 2
LK6 1101 5 S - 3 0 14D 2 2 9 8 8 8 0 1 0 4 . 1 5
LK6 1101 3 S - 3 0 12D 1 7 1 5 7 5 4 8 9 . 0 7
LK6 1101 4 S - 3 0 12D 1 9 6 3 5 3 4 1 0 1 . 9 3
LK6 1101 5 S - 3 0 12D 1 9 2 5 0 5 1 9 9 . 9 3
LK6 1101 6 S 0 BNZ 1 8 8 0 5 5 5 2 7 7 2 . 7 5
LK6 1101 7 N 0 BNZ 0 . 0 0
LK6 1101 8 N 0 BNZ 0 . 0 0
LK6 1101 6 S 0 MCB 2 8 8 8 2 7 6 8 1 1 3 6 . 2 7
LK6 11 01 7 N 0 MCB 0 . 0 0
LK6 11 01 8 N 0 MCB 0 . 0 0
LK6 11 01 6 S 0 14D 2 4 0 9 1 4 9 1 0 9 . 1 4
LK6 1101- 7 N 0 14D 0 . 0 0
LK6 11 01 8 N 0 14D 0 . 0 0
LK6 1101 6 S 0 12D 1 9 6 3 5 1 8 1 0 1 . 9 3
LK6 11 0 1 7 N 0 12D 0 . 0 0
LK6 1101 8 N 0 12D 0 . 0 0
LK6 1101 9 S 30 BNZ 1 2 4 1 4 0 3 2 5 1 0 . 1 1
LK6 1101 10 S 30 BNZ 8 4 0 5 4 7 8 3 4 5 . 3 9
LK6 1101 11 S 30 BNZ 1 9 1 8 4 6 8 8 7 8 8 . 3 3
LK6 1101 9 S 30 MCB 1 6 0 5 7 2 5 6 6 3 1 . 7 0
LK6 1101 10 S 30 MCB 9 0 3 8 6 2 4 3 5 5 . 5 9
LK6 1101 11 s 30 MCB 2 6 1 8 7 4 2 4 1 0 3 0 . 2 3
LK6 1101 9 s 30 14D 1 6 7 4 3 8 1 7 5 . 8 6
LK6 1101 10 s 30 14D 1 2 7 3 8 4 9 5 7 . 7 1
LK6 1101 11 s 30 14D 2 3 4 9 8 8 5 1 0 6 . 4 6
LK6 1101 9 s 30 12D 1 6 8 2 1 8 1 8 7 . 3 2
LK6 1101 10 s 30 12D 1 3 5 7 7 2 7 7 0 . 4 8
LK6 1101 11 s 30 12D 1 9 0 4 4 8 9 9 8 . 8 6
LK6 1101 12 s 60 BNZ 1 9 9 0 5 7 1 2 8 1 7 . 9 5
LK6 1101 13 s 60 BNZ 1 8 7 8 0 0 8 1 7 7 1 . 7 0
LK6 1101 14 s 60 BNZ 1 9 7 2 8 8 8 0 8 1 0 . 6 9
LK6 1101 12 s 60 MCB 3 1 1 4 1 7 4 4 1 2 2 5 . 1 4
LK6 110 1 13 s 60 MCB 2 8 6 7 6 6 7 2 1 1 2 8 . 1 6
LK6 110 1 14 s 60 MCB 3 1 4 2 1 6 1 6 1 2 3 6 . 1 5
LK6 1101 12 s 60 14D 2 4 8 8 6 9 8 1 1 2 . 7 5
LK6 1101 13 s 60 14D 2 5 1 3 3 5 2 1 1 3 . 8 7
LK6 1101 14 s 60 14D 2 4 3 9 2 0 2 1 1 0 . 5 1
LK6 110 1 12 s 60 12D 2 0 3 0 8 1 9 1 0 5 . 4 2
LK6 1101 13 s 60 12D 1 9 1 0 2 9 2 9 9 . 1 6
LK6 1101 14 s 60 12D 1 9 1 2 3 9 2 9 9 . 2 7
LK6 1101 15 s 90 BNZ 2 0 2 5 5 8 4 0 8 3 2 . 3 4
LK6 1101 16 S 90 BNZ 1 8 8 07 2 1 6 7 7 2 . 8 1
LK6 1101 17 S 90 BNZ 3 1 2 91 4 7 2 1 2 H 5 .81
LK6 1101 15 S 90 MCB 2 9 9 5 3 1 5 2 1 1 7 8 . 3 8
LK6 1101 16 S 90 MCB 3 0 0 6 98 8 8 1 1 8 2 . 9 7
LK6 1101 17 S 90 MCB 502 1 06 8 8 1 9 7 5 . 3 2
LK6 1101 15 S 90 14D 25 33 0 38 1 1 4 . 7 6
LK6 1101 16 S 90 14D 2 3 7 0 2 8 5 1 0 7 . 3 8
LK6 1101 17 S 90 14D 4 0 1 7 1 0 6 1 8 1 . 9 9
LK6 11 01 15 S 90 12D 2 04 1 9 9 3 1 0 6 . 0 0
LK6 1101 16 S 90 12D 1 85 5 49 7 9 6 . 3 2
LK6 1101 17 S 90 12D 3 1 0 9 0 6 2 l o l . 3ir
LK6 1101 18 S 120 BNZ 17 38 2 94 4 7 1 4 . 2 9
LK6 1101 19 S 120 BNZ 1 8 0 1 72 8 0 7 4 0 . 3 6
LK6 1101 20 S 120 BNZ 182 7 73 6 0 7 5 1 . 0 4
LK6 1101 18 S 120 MCB 2 4 0 2 72 00 9 4 5 . 2 5
LK6 110 1 19 S 120 MCB 2 4 0 1 5 63 2 9 4 4 . 7 9
LK6 1101 20 S 120 MCB 2 5 6 6 6 06 4 1 0 0 9 . 7 2
LK6 11 01 18 S 120 14D 2 1 8 5 8 7 7 9 9 . 0 3
LK6 1101 19 S 120 14D 2 2 3 5 5 5 0 1 0 1 . 2 8
LK6 1101 20 S 120 14D 2 23 5 1 8 1 1 0 1 . 2 6
LK6 110 1 18 S 120 12D 1 76 8 1 42 9 1 . 7 8
LK6 110 1 19 S 120 12D 1 8 1 38 6 2 9 4 . 1 6
LK6 110 1 20 S 120 12D 1 7 8 60 4 4 9 2 . 7 1
LK6 110 1 21 s 180 BNZ 1 7 1 01 2 0 0 7 0 2 . 7 1
LK6 1101 22 s 180 BNZ 1 9 7 4 0 0 9 6 8 1 1 . 1 5
LK6 110 1 23 s 180 BNZ 184 74 3 84 7 5 9 . 1 4
LK6 110 1 21 s 180 MCB 2 4 6 4 7 2 6 1 9 6 9 . 6 4
LK6 110 1 22 s 180 MCB 2 7 1 3 0 2 0 8 1 0 6 7 . 3 2
LK6 110 1 23 s 180 MCB 2 3 1 71 9 04 9 1 1 . 6 0
LK6 110 1 21 s 180 14D 2 14 2 7 6 2 9 7 . 0 8
LK6 1101 22 s 180 14D 2 42 5 00 0 1 0 9 . 8 6
LK6 1101 23 s 180 14D 2 27 9 28 8 1 0 3 . 2 6
LK6 1101 21 s 180 12D 17 1 5 07 1 8 9 . 0 3
LK6 1101 22 s 180 12D 1 95 6 25 6 1 0 1 . 5 5
LK6 1101 23 s 180 12D 1 88 8 76 8 9 8 . 0 5
LK6 1101 24 N 240 BNZ 0 . 0 0
LK6 110 1 25 s 240 BNZ 1 8 5 46 4 8 0 7 6 2 . 1 0
LK6 110 1 26 s 240 BNZ 1 6 9 0 0 0 0 0 6 9 4 . 4 4
LK6 110 1 24 N 240 MCB 0 . 0 0
LK6 11 01 25 S 240 MCB 2 9 1 2 6 6 8 8 1 1 4 5 . 8 6
LK6 1101 26 S 240 MCB 2 2 5 0 7 1 0 0 8 8 5 . 4 4
LK6 110 1 24 N 240 14D 0 . 0 0
LK6 110 1 25 S 240 14D 2 41 1 40 0 1 0 9 . 2 5
LK6 110 1 26 S 240 14D 2 00 2 9 5 0 9 0 . 7 4
LK6 1101 24 N 240 12D 0 . 0 0
LK6 1101 25 S 240 12D 1 92 9 41 6 1 0 0 . 1 6
LK6 1101 26 S 240 12D 1 70 71 60 8 8 .  62
LK6 1101 27 S 360 BNZ 14 23 6 50 5 8 . 5 0
LK6 1101 28 N 360 BNZ 0 . 0 0
LK6 1101 29 N 360 BNZ 0 . 0 0
LK6 1101 27 S 360 MCB 1 5 3 28 2 1 0 6 0 3 . 0 2
LK6 1101 28 N 360 MCB 0 . 0 0
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LK6 1101 29 N 360 MCB 0 . 0 0
LK6 1101 27 S 360 14D 2 23 1 3 1 0 1 0 1 . 0 9
LK6 1101 28 N 360 14D 0 . 0 0
LK6 1101 29 N 360 14D 0 . 0 0
LK6 1101 27 S 360 12D 14 0 7 7 0 6 7 3 . 0 7
LK6 110 1 28 N 360 12D 0 . 0 0
LK6 110 1 29 N 360 12D 0 . 0 0
LK6 110 1 30 S 1440 BNZ 1 3 4 5 5 9 9 2 5 5 2 . 9 3
LK6 110 1 31 S 1440 BNZ 1 4 5 48 7 8 4 5 9 7 . 8 3
LK6 110 1 32 S 1440 BNZ 1 4 9 90 6 24 6 1 5 . 9 9
LK6 1101 30 S 1440 MCB 7 5 3 6 5 2 5 2 0 b ' . 49
LK6 1101 31 S 1440 MCB 1 0 4 3 0 0 6 4 4 1 0 . 3 3
LK6 1101 32 S 1440 MCB 9 13 5 6 8 6 3 5 9 . 4 0
LK6 1101 30 S 1440 14D 1 80 9 9 2 3 8 2 . 0 0
LK6 110 1 31 S 1440 14D 19 1 0 5 9 9 8 6 . 5 6
LK6 110 1 32 S 1440 14D 19 3 8 2 0 5 8 7 . 8 1
LK6 110 1 30 S 1440 12D 17 3 4 0 3 5 9 0 . 0 i
LK6 1101 31 S 1440 12D 1 78 4 5 4 1 9 2 . 6 4
LK6 1101 32 S 1440 12D 1 83 0 19 7 9 5 . 0 1
LK6 1106 3 s - 3 0 BNZ 1 5 9 0 4 2 4 0 6 5 3 . 5 3
LK6 1106 4 s - 3 0 BNZ 1 6 0 40 1 8 4 6 5 9 . 1 1
LK6 1106 5 s - 3 0 BNZ 1 6 6 8 6 6 0 8 6 8 5 . 6 8
LK6 11 06 3 s - 3 0 MCB 1 6 8 3 1 6 3 2 6 6 2 . 1 7
LK6 11 06 4 s - 3 0 MCB 1 6 7 5 7 6 5 6 6 5 9 . 2 6
LK6 11 0 6 5 s - 3 0 MCB 2 1 2 5 2 1 1 2 8 3 6 . 0 7
LK6 1106 3 s - 3 0 14D 2 3 5 9 2 0 0 1 0 6 . 8 8
LK6 11 06 4 s - 3 0 14D 23 6 9 7 2 8 1 0 7 . 3 6
LK6 11 06 5 s - 3 0 14D 2 4 3 0 6 1 0 1 1 0 . 1 2
LK6 1106 3 s - 3 0 12D 2 1 6 1 7 7 1 1 1 2 . 2 2
LK6 11 06 4 s - 3 0 12D 21 5 2 4 9 8 1 1 1 . 7 4
LK6 1106 5 s - 3 0 12D 2 1 3 8 9 7 3 1 1 1 . 0 3
LK6 1106 6 s 0 BNZ 1 6 5 52 9 44 6 8 0 . 1 8
LK6 1106 7 s 0 BNZ 1 7 4 9 4 5 6 0 7 1 8 . 8 8
LK6 1106 8 s 0 BNZ 2 1 2 3 7 7 9 2 8 7 2 . 6 9
LK6 1106 6 s 0 MCB 1 9 4 7 4 8 0 0 7 6 6 . 1 5
LK6 11 06 7 s 0 MCB 2 2 0 1 2 6 5 6 8 6 5 . 9 9
LK6 11 0 6 8 s 0 MCB 2 7 3 5 5 7 1 2 1 0 7 6 . 1 9
LK6 11 0 6 6 s 0 14D 2 4 3 9 6 1 8 1 1 0 . 5 2
LK6 1106 7 s 0 14D 2 3 9 7 9 8 6 1 0 8 . 6 4
LK6 11 06 8 s 0 14D 25 5 1 5 5 8 1 1 5 . 6 0
LK6 11 06 6 s 0 12D 2 1 2 0 7 9 7 1 1 0 . 0 9
LK6 11 06 7 s 0 12D 2 0 5 4 4 7 6 1 0 6 . 6 5
LK6 11 06 8 s 0 12D 2 1 3 5 0 3 2 1 1 0 . 8 3
LK6 1106 9 s 30 BNZ 2 1 2 3 7 7 9 2 8 7 2 . 6 9
LK6 1106 10 s 30 BNZ 2 2 0 9 3 8 5 6 9 0 7 . 8 7
LK6 1106 11 s 30 BNZ 2 2 2 3 8 1 2 8 9 1 3 . 8 0
LK6 1106 9 s 30 MCB 3 5 0 9 7 3 1 2 1 3 8 0 . 7 5
LK6 1106 10 s 30 MCB 3 7 0 9 4 1 1 2 1 4 5 9 . 3 1
LK6 1106 11 s 30 MCB 3 7 0 0 5 6 6 4 1 4 5 5 . 8 3
LK6 1106 9 s 30 14D 29 1 5 0 1 8 1 3 2 . 0 6
LK6 11 06 10 s 30 14D 30 2 6 17 4 1 3 7 . 1 0
LK6 11 06 11 s 30 14D 3 0 6 5 5 3 3 1 3 8 . 8 8
LK6 1106 9 S 30 12D 2 2 7 3 1 7 6 1 1 8 . 0 0
LK6 1106 10 S 30 12D 2 3 3 7 4 2 6 1 2 1 . 3 4
LK6 1106 11 S 30 12D 2 3 6 6 7 4 1 1 2 2 . 8 6
LK6 1106 12 N 60 BNZ 0 . 0 0
LK6 1106 13 S 60 BNZ 2 2 9 1 9 5 5 2 9 4 1 . 8 0
LK6 1106 14 N 60 BNZ 0 . 0 0
LK6 1106 12 N 60 MCB 0 . 0 0
LK6 1106 13 S 60 MCB 3 3 5 5 9 2 0 0 1 3 2 0 . 2 4
LK6 1106 14 N 60 MCB 0 . 0 0
LK6 1106 12 N 60 14D 0 . 0 0
LK6 110 6 13 S 60 14D 3 05 2 2 7 8 1 3 8 . 2 8
LK6 1106 14 N 60 14D 0 . 0 0
LK6 1106 12 N 60 12D 0 . 0 0
LK6 1106 13 S 60 12D 2 3 7 1 8 8 8 1 2 3 . 1 3
LK6 1106 14 N 60 12D 0 . 0 0
LK6 1106 15 S 90 BNZ 2 1 9 5 7 9 2 0 9 0 2 . 2 8
LK6 1106 16 3 90 BNZ 2 3 1 1 4 3 6 8 9 4 9 . 8 0
LK6 1106 17 S 90 BNZ 2 5 4 5 6 1 9 2 1 0 4 6 . 0 3
LK6 1106 15 s 90 MCB 3 6 5 2 8 3 5 2 1 4 3 7 . 0 5
LK6 1106 16 s 90 MCB 3 8 7 0 3 3 2 8 1 5 2 2 . 6 1
LK6 1106 17 s 90 MCB 4 1 4 2 8 4 4 8 1 6 2 9 . 8 2
LK6 1106 15 s 90 14D 3 0 5 1 9 3 8 1 3 8 . 2 7
LK6 1106 16 s 90 14D 3 1 5 3 2 4 8 1 4 2 . 8 6
LK6 1106 17 s 90 14D 3 40 6 7 0 4 1 5 4 . 3 4
LK6 1106 15 s 90 12D 2 3 2 4 7 8 4 1 2 0 . 6 8
LK6 1106 16 s 90 12D 2 3 7 5 7 6 6 1 2 3 . 3 3
LK6 1106 17 s 90 12D 2 5 2 6 1 9 7 1 3 1 . 1 4
LK6 1106 18 s 120 BNZ 2 3 0 1 8 4 1 6 9 4 5 . 8 6
LK6 1106 19 s 120 BNZ 2 3 2 5 9 6 0 0 9 5 5 . 7 7
LK6 1106 20 s 120 BNZ 2 3 8 8 7 3 6 0 9 8 1 . 5 6
LK6 1106 18 s 120 MCB 3 7 2 2 1 2 8 0 1 4 6 4 . 3 1
LK6 1106 19 s 120 MCB 3 7 9 3 5 8 7 2 1 4 9 2 . 4 2
LK6 1106 20 s 120 MCB 3 9 2 5 5 3 2 8 1 5 4 4 . 3 3
LK6 1106 18 s 120 14D 30 9 4 6 3 4 1 4 0 . 2 0
LK6 1106 19 s 120 14D 3 1 2 2 7 0 6 1 4 1 . 4 7
LK6 1106 20 s 120 14D 3 2 1 1 7 1 2 1 4 5 . 5 0
LK6 1106 18 s 120 12D 2 3 2 9 6 3 2 1 2 0 . 9 3
LK6 1106 19 s 120 12D 2 3 4 9 0 4 8 1 2 1 . 9 4
LK6 1106 20 s 120 12D 2 4 0 1 9 6 2 1 2 4 . 6 9
LK6 1106 21 s 180 BNZ 2 2 0 3 3 6 8 0 9 0 5 . 3 9
LK6 1106 22 s 180 BNZ 2 1 7 0 8 0 8 0 8 9 2 . 0 2
LK6 1106 23 s 180 BNZ 2 2 7 2 7 0 8 8 9 3 3 . 8 9
LK6 1106 21 s 180 MCB 3 5 3 9 6 7 3 6 1 3 9 2 . 5 3
LK6 1106 22 s 180 MCB 3 5 2 7 6 8 6 4 1 3 8 7 . 8 1
LK6 1106 23 s 180 MCB 3 7 1 1 4 0 8 0 1 4 6 0 . 0 9
LK6 1106 21 s 180 14D 2 98 4 6 5 4 1 3 5 . 2 2
LK6 1106 22 s 180 14D 2 9 4 6 7 9 2 1 3 3 . 5 0
LK6 1106 23 s 180 14D 3 1 0 7 7 1 0 1 4 0 . 7 9
LK6 1106 21 s 180 12D 2 2 5 5 9 4 9 1 1 7 . 1 1
LK6 1106 22 s 180 12D 2 2 2 6 1 8 9 1 1 5 . 5 6
LK6 1106 23 s 180 12D 2 3 3 5 4 2 1 1 2 1 . 2 3
LK6 1106 24 S 240 BNZ 2 2 0 5 1 6 3 2 9 0 6 . 1 3
LK6 1106 25 S 240 BNZ 2 3 0 7 2 7 5 2 9 4 8 . 0 9
LK6 1106 26 s 240 BNZ 2 2 2 3 1 2 3 2 9 1 3 . 5 1
LK6 1106 24 s 240 MCB 3 2 3 2 1 3 4 4 1 2 7 1 . 5 4
LK6 1106 25 s 240 MCB 3 0 7 5 0 1 2 8 1 2 0 9 . 7 3
LK6 1106 26 s 240 MCB 3 4 6 7 6 6 7 2 1 3 6 4 . 2 0
LK6 1106 24 s 240 14D 3 0 2 6 8 2 1 1 3 7 . 1 3
LK6 1106 25 s 240 14D 3 0 4 2 3 2 8 1 3 7 . 8 3
LK6 1106 26 s 240 14D 3 0 2 7 1 1 0 1 3 7 . 1 4
LK6 1106 24 s 240 12D 2 3 3 9 8 0 6 1 2 1 . 4 6
LK6 1106 25 s 240 12D 2 3 6 2 5 0 4 1 2 2 . 6 4
LK6 1106 26 s 240 12D 2 3 1 4 0 5 6 1 2 0 . 1 2
LK6 1106 27 s 360 BNZ 2 4 3 5 3 4 6 1 0 0 . 0 7
LK6 1106 28 s 360 BNZ 2 1 0 2 3 2 8 0 8 6 3 . 8 8
LK6 1106 29 s 360 BNZ 2 2 8 7 6 2 0 8 9 4 0 . 0 2
LK6 1106 27 s 360 MCB 3 2 2 0 1 4 8 8 1 2 6 6 . 8 3
LK6 1106 28 s 360 MCB 3 2 6 2 7 4 8 8 1 2 8 3 . 5 9
LK6 1106 29 s 360 MCB 3 4 3 7 1 1 3 6 1 3 5 2 . 1 8
LK6 1106 27 s 360 14D 4 7 2 9 2 0 0 2 1 4 . 2 5
LK6 1106 28 s 360 14D 2 9 4 7 2 4 2 1 3 3 . 5 2
LK6 1106 29 s 360 14D 3 0 8 1 9 9 8 1 3 9 . 6 3
LK6 1106 27 s 360 12D 3 0 2 9 9 9 4 1 5 7 . 2 9
LK6 1106 28 s 360 12D 2 2 7 2 8 7 7 1 1 7 . 9 9
LK6 1106 29 s 360 12D 2 3 5 2 0 5 6 1 2 2 . 1 0
LK6 1106 30 s 1440 BNZ 2 0 2 6 0 2 2 4 8 3 2 . 5 2
LK6 1106 31 N 1440 BNZ 0 . 0 0
LK6 1106 32 s 1440 BNZ 1 4 4 7 5 0 5 6 5 9 4 . 8 0
LK6 1106 30 s 1440 MCB 3 0 8 9 6 6 5 6 1 2 1 5 . 4 9
LK6 1106 31 N 144 0 MCB 0 . 0 0
LK6 1106 32 s 1440 MCB 7 5 9 7 9 9 7 2 9 8 . 9 1
LK6 1106 30 s 1440 14D 2 8 7 6 9 9 7 1 3 0 . 3 4
LK6 1106 31 N 1440 14D 0 . 0 0
LK6 1106 32 s 1440 14D 2 2 5 0 6 9 0 1 0 1 . 9 7
LK6 1106 30 s 1440 12D 2 2 2 9 9 6 6 1 1 5 . 7 6
LK6 1106 31 N 1440 12D 0 . 0 0
LK6 1106 32 S 1440 12D 2 0 5 3 6 4 4 1 0 6 . 6 1
LK2 1102 3 S - 3 0 BNZ 3 7 4 19 1 . 5 4
LK2 1102 4 S - 3 0 BNZ 45154 1 . 8 6
LK2 1102 5 S - 3 0 BNZ 40444 1 . 6 6
LK2 1102 3 s - 3 0 MCB 14 5 22 0 . 5 7
LK2 1102 4 s - 3 0 MCB 118 4 0 0 . 4 7
LK2 1102 5 s - 3 0 MCB 122 2 1 0 . 4 8
LK2 1102 3 s - 3 0 14D 0 0 . 0 0
LK2 1102 4 s - 3 0 14D 220 3 2 1 . 0 0
LK2 1102 5 s - 3 0 14D 22 2 3 0 1 . 0 1
LK2 1102 3 s - 3 0 12D 4 5 0 8 9 2 . 3 4
LK2 1102 4 s - 3 0 12D 2 9 7 5 7 1 . 5 4
LK2 1102 5 s - 3 0 12D 28 9 08 1 . 5 0
LK2 1102 6 s 0 BNZ 46 63 1 1 . 9 2
LK2 1102 7 s 0 BNZ 51 63 6 2 . 1 2
LK2 1102 8 s 0 BNZ 51 14 5 2 . 1 0
LK2 1102 6 s 0 MCB 12311 0 . 4 8
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LK2 1102 7 S 0 MCB 12293 0 . 4 8
LK2 1102 8 S 0 MCB 11668 0 . 4 6
LK2 1102 6 S 0 14D 2794 8 1 . 2 7
LK2 1102 7 S 0 14D 28 43 0 1 . 2 9
LK2 1102 8 S 0 14D 261 54 1 . 1 8
LK2 1102 6 S 0 12D 27 74 5 1.  44
LK2 1102 7 S 0 12D 24 5 6 9 1 . 2 8
LK2 1102 8 S 0 12D 24154 1.  25
LK2 1102 9 S 30 BNZ 162 46 4 6 . 6 8
LK2 1102 10 S 30 BNZ 1 5 91 6 1 6 . 5 4
LK2 1102 11 N 30 BNZ 0 . 0 0
LK2 1102 9 S 30 MCB 1 4 2 0 8 5 1 5 5 .  90
LK2 1102 10 S 30 MCB 1 4 6 3 3 7 9 5 7 . 5 7
LK2 1102 11 N 30 MCB 0 . 0 0
LK2 1102 9 S 30 14D 0 . 0 0
LK2 1102 10 S 30 14D 1 6 0 9 22 7 . 2 9
LK2 1102 11 N 30 14D 0 . 0 0
LK2 1102 9 S 30 12D 0 . 0 0
LK2 1102 10 S 30 12D 1 3 6 1 62 7 . 0 7
LK2 1102 11 N 30 12D 0 . 0 0
LK2 1102 12 S 60 BNZ 4 5 34 7 8 1 8 . 6 3
LK2 1102 13 S 60 BNZ 4 8 0 5 1 6 1 9 . 7 5
LK2 1102 14 S 60 BNZ 4 6 4 5 5 0 1 9 . 0 9
LK2 1102 12 S 60 MCB 3 9 5 5 3 2 2 1 5 5 . 6 0
LK2 1102 13 S 60 MCB 4 2 3 7 6 5 8 1 6 6 . 7 1
LK2 1102 14 S 60 MCB 3 9 9 8 6 1 3 1 5 7 . 3 1
LK2 1102 12 S 60 14D 4 4 7 7 9 5 2 0 . 2 9
LK2 1102 13 S 60 14D 4 4 7 7 4 9 2 0 . 2 8
LK2 1102 14 S 60 14D 4 5 05 8 0 2 0 . 4 1
LK2 1102 12 S 60 12D 3 4 9 2 2 8 1 8 . 1 3
LK2 1102 13 s 60 12D 3 4 8 7 3 9 1 8 . 1 0
LK2 1102 14 s 60 12D 3 5 72 1 8 1 8 . 5 4
LK2 1102 15 s 90 BNZ 5 6 7 8 5 5 2 3 . 3 3
LK2 1102 16 s 90 BNZ 5 4 9 5 0 5 2 2 . 5 8
LK2 1102 17 s 90 BNZ 3 5 6 9 9 3 1 4 . 6 7
LK2 1102 15 s 90 MCB 5 4 0 9 6 2 9 2 1 2 . 8 2
LK2 1102 16 s 90 MCB 4 6 7 2 2 1 8 1 8 3 . 8 1
LK2 1102 17 s 90 MCB 1 1 2 8 0 6 1 44 . 38
LK2 1102 15 s 90 14D 5 4 0 8 1 2 2 4 . 5 0
LK2 1102 16 s 90 14D 5 1 8 2 5 3 2 3 . 4 8
LK2 1102 17 s 90 14D 3 0 8 7 4 5 1 3 .  99
LK2 1102 15 s 90 12D 4 1 0 1 3 9 2 1 . 2 9
LK2 1102 16 s 90 12D 4 1 1 2 3 2 2 1 . 3 5
LK2 1102 17 s 90 12D 3 8 8 6 4 5 2 0 . 1 7
LK2 1102 18 s 120 BNZ 7 0 9 4 8 0 2 9 . 1 5
LK2 1102 19 N 120 BNZ 0 . 0 0
LK2 1102 20 s 120 BNZ 8 1 4 7 1 3 3 3 . 4 8
LK2 1102 18 s 120 MCB 7 6 6 1 2 2 6 3 0 1 . 4 0
LK2 1102 19 N 120 MCB 0 . 0 0
LK2 1102 20 S 120 MCB 8 2 0 5 7 3 1 3 2 2 . 8 2
LK2 1102 18 s 120 14D 7 8 6 9 0 5 3 5 .  65
LK2 1102 19 N 120 14D 0 . 0 0
LK2 1102 20 S 120 14D 8 00 97 8 3 6 . 2 9
LK2 1102 18 S 120 12D 5 64 5 7 9 2 9 . 3 1
LK2 1102 19 N 120 12D 0 .00
LK2 1102 20 S 120 12D 5 8 0 42 0 3 0 . 1 3
LK2 1102 21 S 180 BNZ 9 9 4 25 9 40 . 86
LK2 1102 22 S 180 BNZ 1 0 4 1 8 8 1 42 . 81
LK2 1102 23 S 180 BNZ 1 1 4 3 4 2 5 4 6 . 9 8
LK2 1102 21 S 180 MCB 7 8 8 8 2 3 7 3 1 0 . 3 3
LK2 1102 22 S 180 MCB 8 9 0 6 1 0 6 3 5 0 . 3 7
LK2 1102 23 S 180 MCB 9 3 1 8 7 4 6 3 6 6 . 6 1
LK2 1102 21 S 180 14D 9 07 4 8 0 4 1 . 1 1
LK2 1102 22 s 180 14D 9 48 4 1 3 42 . 97
LK2 1102 23 s 180 14D 9 9 3 64 0 4 5 . 0 2
LK2 1102 21 s 180 12D 6 82 378 3 5 . 4 2
LK2 1102 22 s 180 12D 67 775 1 3 5 . 1 8
LK2 1102 23 s 180 12D 7 17 1 7 8 37 .23
LK2 1102 24 s 240 BNZ 1 0 9 7 6 4 2 4 5 . 1 0
LK2 1102 25 s 240 BNZ 11 06 2 4 4 4 5 . 4 6
LK2 1102 26 s 240 BNZ 1 1 0 3 7 4 6 4 5 . 3 5
LK2 1102 24 s 240 MCB 8 7 7 8 0 0 3 3 4 5 . 3 3
LK2 1102 25 s 240 MCB 92 4 6 3 8 7 3 6 3 . 7 6
LK2 1102 26 s 240 MCB 8 8 7 5 6 0 3 3 4 9 . 1 7
LK2 1102 24 s 240 14D 94 879 7 4 2 . 9 8
LK2 1102 25 s 240 14D 95 598 0 4 3 . 3 1
LK2 1102 26 s 240 14D 98 238 8 44 .51
LK2 1102 24 s 240 12D 7 10 3 28 3 6 . 8 7
LK2 1102 25 s 240 12D 69 117 4 3 5 . 8 8
LK2 1102 26 s 240 12D 7 0 42 82 3 6 . 5 6
LK2 1102 27 s 360 BNZ 1 2 4 9 6 7 9 5 1 . 3 5
LK2 1102 28 s 360 BNZ 1 1 5 5 0 5 2 4 7 . 4 6
LK2 1102 29 s 360 BNZ 1 3 0 8 2 2 8 5 3 . 7 6
LK2 1102 27 s 360 MCB 98 2 3 4 9 4 3 8 6 . 4 6
LK2 1102 28 s 360 MCB 9 0 1 9 1 2 3 354 .82
LK2 1102 29 s 360 MCB 9 8 2 4 9 9 2 3 8 6 . 5 2
LK2 1102 27 s 360 14D 1 0 4 4 8 1 9 47 .33
LK2 1102 28 s 360 14D 9 65 6 47 4 3 . 7 5
LK2 1102 29 s 360 14D 1 0 6 1 9 0 8 4 8 . 1 1
LK2 1102 27 s 360 12D 7 48 0 6 0 3 8 . 8 3
LK2 1102 28 s 360 12D 7 07 2 4 8 3 6 . 7 1
LK2 1102 29 s 360 12D 7 7 3 9 2 0 4 0 . 1 7
LK2 1102 30 s 1440 BNZ 8 86 6 71 3 6 . 4 3
LK2 1102 31 s 1440 BNZ 9 4 6 6 3 9 3 8 . 9 0
LK2 1102 32 s 1440 BNZ 9 4 4 7 26 3 8 . 8 2
LK2 1102 30 s 1440 MCB 5 1 3 9 6 1 6 202  .20
LK2 1102 31 s 1440 MCB 5 5 2 0 9 5 7 2 1 7 . 2 0
LK2 1102 32 s 1440 MCB 5 4 6 5 3 1 5 2 1 5 . 0 1
LK2 1102 30 s 1440 14D 7 03 9 34 3 1 . 8 9
LK2 1102 31 s 1440 14D 75 62 27 34 .26
LK2 1102 32 s 1440 14D 7 4 8 0 7 8 3 3 . 8 9
LK2 1102 30 s 1440 12D 5 5 31 0 2 28 .71
LK2 1102 31 s 1440 12D 5 4 5 8 0 9 2 8 . 3 3
LK2 1102 32 s 1440 12D 5 3 8 2 3 6 2 7 . 9 4
LK2 1107 3 S - 3 0 BNZ 46 11 2 1 . 8 9
LK2 1107 4 S - 3 0 BNZ 2 8 5 6 5 1 . 1 7
LK2 1107 5 S - 3 0 BNZ 3 41 2 6 1 .  40
LK2 1107 3 S - 3 0 MCB 14231 8 5.  60
LK2 1107 4 S - 3 0 MCB 1 06 6 6 3 4 . 2 0
LK2 1107 5 S - 3 0 MCB 991 46 3 .  90
LK2 1107 3 S - 3 0 14D 1 56 50 4 7.  09
LK2 1107 4 S - 3 0 14D 1 22 9 66 5.  57
LK2 1107 5 S - 3 0 14D 14 568 2 6.  60
LK2 1107 3 S - 3 0 12D 2 6 2 7 2 0 1 3 .  64
LK2 1107 4 S - 3 0 12D 2 55 8 07 1 3 . 2 8
LK2 1107 5 S -3 0 12D 2 60 3 19 1 3 . 5 1
LK2 1107 c 0 BNZ 3 70 8 9 1 . 5 2
LK2 1107 7 N 0 ENZ 0 . 0 0
LK2 1107 3 c 0 BNZ 3 71 5 6 1 .  53
LK2 1107 ► s 0 MCB 9327 0 3 . 6  7
LK2 1107 7 N 0 MCB 0 . 0 0
LK2 1107 & c 0 MCB 95 14 5 3 . 7 4
LK2 1107 f, S 0 14D 11 400 9 5 . 1 7
LK2 1107 7 N 0 14D 0 . 0 0
LK2 1107 e S 0 14D 1 22 94 7 5 . 5 7
LK2 1107 e s 0 12D 2 3 1 8 6 1 1 2 . 0 4
LK2 1107 7 N 0 12D 0 . 0 0
LK2 1107 8 S 0 12D 2 40 6 98 12 . 49
LK2 1107 9 S 30 BNZ 1 57 7 25 6 . 4 8
LK2 1107 10 s 30 BNZ 1 60 9 39 6.  61
LK2 1107 11 s 30 BNZ 1 75 3 65 7 . 2 1
LK2 1107 9 s 30 MCB 10 39 9 0 6 4 0 . 9 1
LK2 1107 10 s 30 MCB 1 1 5 1 9 9 5 4 5 . 3 2
LK2 1107 11 s 30 MCB 12 54 7 84 4 9 . 3 6
LK2 1107 9 s 30 14D 2 5 6 4 1 6 1 1 .  62
LK2 1107 10 s 30 14D 2 4 1 5 0 2 1 0 . 9 4
LK2 1107 11 s 30 14D 2 7 8 6 7 3 1 2 . 6 3
LK2 1107 9 s 30 12D 2 8 5 7 9 6 14 . 84
LK2 1107 10 s 30 12D 2 7 3 6 2 2 1 4 . 2 0
LK2 1107 11 s 30 12D 2 9 4 2 3 2 1 5 . 2 7
LK2 1107 12 s 60 BNZ 2 6 6 2 2 2 1 0 . 9 4
LK2 1107 13 s 60 BNZ 2 4 6 8 3 9 1 0 . 1 4
LK2 1107 14 s 60 BNZ 2 5 8 2 9 6 1 0 .  61
LK2 1107 12 s 60 MCB 18 2 1 8 3 3 7 1 . 6 7
LK2 1107 13 s 60 MCB 1 99 2 4 6 2 7 8 . 3 8
LK2 1107 14 s 60 MCB 1 99 4 8 1 9 78 . 48
LK2 1107 12 s 60 14D 3 5 4 4 2 8 1 6 .  06
LK2 1107 13 s 60 14D 3 5 8 1 4 3 1 6 . 2 3
LK2 1107 14 s 60 14D 3 76 6 9 7 1 7 . 0 7
LK2 1107 12 s 60 12D 3 50 6 60 1 8 . 2 0
LK2 1107 13 s 60 12D 3 40 7 81 1 7 .  69
LK2 1107 14 s 60 12D 3 5 6 0 0 6 1 8 . 4 8
LK2 1107 15 s 90 BNZ 4 4 2 0 2 6 1 8 . 1 6
LK2 1107 16 s 90 BNZ 5 03 4 4 1 2 0 . 6 9
LK2 1107 17 s 90 BNZ 5 28 3 3 2 2 1 . 7 1
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LK2 1107 15 S 90 MCB 4 2 2 4 4 4 2 1 6 6 . 1 9
LK2 1107 16 S 90 MCB 4 8 9 4 9 7 9 1 9 2 . 5 7
LK2 1107 17 S 90 MCB 49 3 9 5 1 4 1 9 4 . 3 2
LK2 1107 15 S 90 14D 5 5 5 7 18 2 5 . 1 8
LK2 1107 16 S 90 14D 6 03 6 46 2 7 . 3 5
LK2 1107 17 S 90 14D 63 59 72 2 8 . 8 1
LK2 1107 15 S 90 12D 4 5 7 5 47 2 3 . 7 5
LK2 1107 16 S 90 12D 4 9 5 6 3 3 2 5 . 7 3
LK2 1107 17 S 90 12D 5 0 5 8 0 5 2 6 . 2 6
LK2 1107 18 S 120 BNZ 5 30 7 17 2 1 . 8 1
LK2 1107 19 N 120 BNZ 0 . 0 0
LK2 1107 20 S 120 BNZ 5 7 6 9 3 6 2 3 . 7 1
LK2 1107 18 S 120 MCB 4 2 9 9 3 0 9 1 6 9 . 1 4
LK2 1107 19 N 120 MCB 0 . 0 0
LK2 1107 20 S 120 MCB 4 3 4 8 5 6 3 1 7 1 . 0 8
LK2 1107 18 S 120 14D 6 1 4 02 5 2 7 . 8 2
LK2 1107 19 N 120 14D 0 . 0 0
LK2 1107 20 S 120 14D 6101 44 2 7 .  64
LK2 1107 18 S 120 12D 5 1 0 8 0 5 2 6 . 5 2
LK2 1107 19 N 120 12D 0 . 0 0
LK2 1107 20 S 120 12D 5 1 7 4 9 0 2 6 . 8 6
LK2 1107 21 S 180 BNZ 7 5 0 6 9 2 3 0 . 8 5
LK2 1107 22 S 180 BNZ 7 68 0 7 4 3 1 . 5 6
LK2 1107 23 N 180 BNZ 0 . 0 0
LK2 1107 21 S 180 MCB 6 35 1 5 1 4 2 4 9 . 8 7
LK2 1107 22 S 180 MCB 6 3 3 9 3 3 1 2 4 9 . 3 9
LK2 1107 23 N 180 MCB 0 . 0 0
LK2 1107 21 S 180 14D 7 9 8 2 5 9 3 6 . 1 6
LK2 1107 22 S 180 14D 7 7 5 5 5 9 3 5 . 1 4
LK2 1107 23 N 180 14D 0 . 0 0
LK2 1107 21 S 180 12D 62 60 5 7 3 2 . 5 0
LK2 1107 22 S 180 12D 6 29 2 89 3 2 . 6 7
LK2 1107 23 N 180 12D 0 . 0 0
LK2 1107 24 S 240 BNZ 7 0 87 5 2 2 9 . 1 2
LK2 1107 25 S 240 BNZ 7 3 9 0 18 3 0 . 3 7
LK2 1107 26 S 240 BNZ 6 60 0 99 2 7 . 1 2
LK2 1107 24 S 240 MCB 5 6 3 2 5 2 8 2 2 1 . 5 9
LK2 1107 25 S 240 MCB 5 7 3 7 3 2 2 2 2 5 . 7 1
LK2 1107 26 s 240 MCB 5 0 0 6 1 8 6 1 9 6 . 9 5
LK2 1107 24 s 240 14D 7 5 0 1 2 3 3 3 . 9 8
LK2 1107 25 s 240 14D 7 7 4 3 7 9 3 5 . 0 8
LK2 1107 26 s 240 14D 69 10 7 7 3 1 . 3 1
LK2 1107 24 s 240 12D 6 17 2 49 3 2 . 0 4
LK2 1107 25 s 240 12D 6 1 8 6 5 3 3 2 . 1 1
LK2 1107 26 s 240 12D 5 7 7 4 9 3 2 9 .  98
LK2 1107 27 N 360 BNZ 0 . 0 0
LK2 1107 28 S 360 BNZ 7 5 0 6 7 1 3 0 . 8 5
LK2 1107 29 s 360 BNZ 90020 4 3 6 .  99
LK2 1107 27 N 360 MCB 0 . 0 0
LK2 1107 28 S 360 MCB 5 8 7 0 5 0 9 2 3 0 . 9 5
LK2 1107 29 S 360 MCB 5 4 6 4 4 9 8 2 1 4 . 9 8
LK2 1107 27 N 360 14D 0 . 0 0
■S3
LK2 1107 28 S 360 14D 791920 3 5 .  88
LK2 1107 29 S 360 14D 825987 3 7 . 4 2
LK2 1107 27 N 360 12D 0 . 0 0
LK2 1107 28 S 360 12D 65441 9 3 3 .  97
LK2 1107 29 S 360 12D 681757 3 5 . 3 9
LK2 1107 30 S 1440 BNZ 940442 3 8 . 6 4
LK2 1107 31 N 1440 BNZ 0 . 0 0
LK2 1107 32 S 1440 BNZ 900204 3 6 .  99
LK2 1107 30 S 1440 MCB 58 68 7 6 5 2 3 0 . 8 8
LK2 1107 31 N 1440 MCB 0 . 0 0
LK2 1107 32 S 1440 MCB 54 65 4 98 2 1 5 . 0 2
LK2 1107 30 S 1440 14D 87831 2 3 9 . 7 9
LK2 1107 31 N 1440 14D 0 . 0 0
LK2 1107 32 S 1440 14D 825987 3 7 . 4 2
LK2 1107 30 S 1440 12D 72 753 9 37 . 77
LK2 1107 31 N 1440 12D 0 . 0 0
LK2 1107 32 S 1440- 12D 681757 3 5 . 3 9
LK1 1114 3 S - 3 0 BNZ 1 57 14 80 6 4 . 5 7
LK1 1114 4 S - 3 0 ENZ 16 89 1 30 6 9 . 4 1
LK1 1114 5 S - 3 0 BNZ 1 77 5 0 9 3 7 2 . 9 4
LK1 1114 3 S - 3 0 MCB 2 7 3 0 6 8 6 4 1 0 7 4 . 2 7
LK1 1114 4 S - 3 0 MCB 2 9 2 1 6 3 6 8 1 1 4 9 . 3 9
LK1 1114 5 S - 3 0 MCB 2 8 6 7 4 4 6 4 1 1 2 8 . 0 7
LK1 1114 3 S - 3 0 14D 3 87 9 6 1 6 1 7 5 . 7 6
LK1 1114 4 S - 3 0 14D 4 23 5 0 6 6 1 9 1 . 8 7
LK1 1114 5 S - 3 0 14D 44 0 6 9 7 9 1 9 9 . 6 5
LK1 1114 3 S - 3 0 12D 2 53 3 7 3 8 1 3 1 . 5 3
LK1 1114 4 S - 3 0 12D 2 7 68 6 5 0 1 4 3 . 7 2
LK1 1114 5 S - 3 0 12D 28 8 53 6 8 1 4 9 . 7 8
LK1 1114 6 S 0 BNZ 1 47 3 9 17 6 0 . 5 7
LK1 1114 7 S 0 BNZ 16 7 3 83 0 6 8 . 7 8
LK1 1114 8 S 0 BNZ 17 5 80 2 1 7 2 . 2 4
LK1 1114 6 s 0 MCB 2 1 9 0 4 9 9 2 8 6 1 . 7 6
LK1 1114 7 s 0 MCB 2 4 4 6 9 6 0 0 9 6 2 . 6 5
LK1 1114 8 s 0 MCB 2 4 6 8 7 6 0 0 9 7 1 . 2 3
LK1 1114 6 s 0 14D 2 7 3 4 3 2 0 1 2 3 . 8 8
LK1 1114 7 s 0 14D 3 13 4 3 7 0 1 4 2 . 0 0
LK1 1114 8 s 0 14D 3 1 6 5 2 5 6 1 4 3 . 4 0
LK1 1114 6 s 0 12D 18 01 73 7 9 3 . 5 3
LK1 1114 7 s 0 12D 2 05 6 7 4 9 1 0 6 . 7 7
LK1 1114 8 s 0 12D 20 8 1 1 1 0 1 0 8 . 0 3
LK1 1114 9 s 30 BNZ 2 7 6 0 6 1 6 1 1 3 . 4 4
LK1 1114 10 s 30 BNZ 2 5 69 1 0 4 1 0 5 . 5 7
LK1 1114 11 N 30 BNZ 0 . 0 0
LK1 1114 9 s 30 MCB 3 7 6 87 7 44 1 4 8 2 . 6 6
LK1 1114 10 s 30 MCB 3 5 6 1 8 6 8 8 1 4 0 1 . 2 6
LK1 1114 11 N 30 MCB 0 . 0 0
LK1 1114 9 S 30 14D 5 1 00 1 7 0 2 3 1 . 0 6
LK1 1114 10 S 30 14D 47 8 76 4 8 2 1 6 . 9 0
LK1 1114 11 N 30 14D 0 . 0 0
LK1 1114 9 S 30 12D 32 16 0 37 1 6 6 . 9 5
LK1 1114 10 S 30 12D 3 0 5 1 1 6 5 1 5 8 . 3 9
LK1 1114  11 N 30 12D 0 . 0 0
LK1 1114 12 S 60 BNZ 2 5 9 1 5 0 1 1 0 6 . 4 9
LK1 1114 13 N 60 BNZ 0 . 0 0
LK1 1114 14 S 60 BNZ 2 5 7 8 6 9 6 1 0 5 . 9 6
LK1 1114 12 S 60 MCB 3 5 5 1 9 5 8 4 1 3 9 7 . 3 6
LK1 1114 13 N 60 MCB 0 . 0 0
LK1 1114 14 S 60 MCB 3 2 1 0 7 2 1 6 1 2 6 3 . 1 2
LK1 1114 .2 S 60 14D 4 8 0 0 8 8 0 2 1 7 . 5 0
LK1 1114 13 N 60 14D 0 . 0 0
LK1 1114 14 S 60 14D 4 7 0 4 9 6 0 2 1 3 . 1 5
LK1 1114 .2 s 60 12D 3 0 5 7 7 0 9 1 5 8 . 7 3
LK1 1114 .3 N 60 12D 0 . 0 0
LK1 1114 *i s 60 12D 3 0 3 7 1 6 0 1 5 7 . 6 6
LK1 1114 r S 90 BNZ 2 5 4 9 3 3 3 1 0 4 . 7 6
LK1 1114 r c 90 BNZ 2 4 0 7 6 1 6 98 .  93
LK1 1114 7 t; 90 BNZ 0 . 0 0
LK1 1114 c s 90 MCB 3 5 0 2 7 2 6 4 1 3 7 8 . 0 0
LK1 1114 6 s 90 MCB 3 2 0 5 6 3 0 4 1 2 6 1 . 1 2
LK1 1114 7 u 90 MCB 0 . 0 0
LK1 1114 c s 90 14D 4 7 20 7 2 0 2 1 3 . 8 7
LK1 1114 6 s 90 14D 4 5 0 7 7 7 6 2 0 4 . 2 2
LK1 1114 4 N 90 14D 0 . 0 0
LK1 1114 .2 S 90 12D 2 9 7 8 8 1 0 1 5 4 . 6 3
LK1 1114 13 S 90 12D 2 9 2 6 8 3 4 1 5 1 . 9 3
LK1 1114 17 N 90 12D 0 . 0 0
LK1 1114  18 S 120 BNZ 2 3 7 4 3 9 8 9 7 . 5 7
LK1 1114  19 S 120 BNZ 2 3 7 6 3 0 1 9 7 . 6 5
LK1 1114 20 S 120 BNZ 2 3 7 3 1 4 4 9 7 . 5 2
LK1 1114  18 S 120 MCB 3 3 6 2 3 4 8 8 1 3 2 2 . 7 7
LK1 1114 19 S 120 MCB 3 3 0 3 6 4 6 4 1 2 9 9 . 6 8
LK1 1114  20 S 120 MCB 3 2 5 4 7 8 5 6 1 2 8 0 . 4 5
LK1 1114 18 S 120 14D 45 09 7 4 4 2 0 4 . 3 1
LK1 1114 19 S 120 14D 4 4 2 6 0 9 0 2 0 0 . 5 2
LK1 1114  20 S 120 14D 4 3 4 9 1 3 0 1 9 7 . 0 3
LK1 1114 18 S 120 12D 2 8 6 5 3 7 6 1 4 8 . 7 4
LK1 1114 19 s 120 12D 2 8 2 1 1 8 4 1 4 6 . 4 5
LK1 1114  20 s 120 12D 2 8 1 1 9 1 8 1 4 5 . 9 7
LK1 1114 21 N 180 BNZ 0 . 0 0
LK1 1114  22 S 180 BNZ 2 3 7 5 2 5 3 9 7 . 6 0
LK1 1114 23 S 180 BNZ 2 3 6 4 7 5 0 9 7 . 1 7
LK1 1114 21 N 180 MCB 0 . 0 0
LK1 1114 22 S 180 MCB 3 3 0 5 2 4 0 0 1 3 0 0 . 3 0
LK1 1114 23 S 180 MCB 3 1 5 8 1 9 6 8 1 2 4 2 . 4 6
LK1 1114 21 N 180 14D 0 . 0 0
LK1 1114 22 S 180 14D 4 4 0 0 8 1 6 1 9 9 . 3 8
LK1 1114 23 S 180 14D 42 89 8 1 8 1 9 4 . 3 5
LK1 1114 21 N 180 12D 0 . 0 0
LK1 1114 22 S 180 12D 2 8 0 0 8 5 6 1 4 5 . 3 9
LK1 1114  23 S 180 12D 2 7 5 0 0 0 6 1 4 2 . 7 5
LK1 1114 24 S 240 BNZ 2 5 9 0 1 2 2 1 0 6 . 4 3
LK1 1114 25 S 240 BNZ 2 4 6 7 1 1 7 1 0 1 . 3 8
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C T ukey T ests
T h e  Tukey  M ultip le  C om parison  Tests  group i tem s which are not s ta t is tica l ly  different 
a t  th e  a lp h a= 0 .0 5  level. G roups are  denoted by tim es with the  sam e letter .
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General Linear Model Hesult, s
Tukey G rouping M ean  (u g /L ) X T im e (hrs)
A 259 3 2
B A 242 3 1.5
B A 222 2 8
B A 219 3 6
B A 215 3 4
B 173 2 1
C 62 3 0.5
D 33 3 24
E 13 3 0
T able  5: Tukey G roupings Based on th e  C oncen tra t ion  of B enzene in Well LK-2 
(1010-bos) for th e  D ep en d en t  Variable T im e. (I samples not collected, 3 hour had  
only  one d a ta  po in t) .
G e n e r a l  Linear  M o r ie l  H esiiT ts
Tukey G rouping M ean (u g /L ) N T im e (hrs)
A 1457 3 2
A 1352 3 1.5
B A 1164 3 6
B A 1049 2 8
B A 1037 3 4
B 830 2 1
C 250 3 0.5
D 67 3 0
E 2 3 24
Table 6: Tukey Groupings Based on the Concentration of Chlorobenzene in Well
LK-2 (1010-bos) for the Dependent Variable Time. (I samples not collected, 3 hour
had only one data point).
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G eneral Linear Model Results
Tukey G roup ing M ean (ug /L ) N T im e  (hrs)
A 8 3 2
B A 7 3 1.5
B A 7 3 6
B A 7 3 4
B C 6 2 8
C 5 2 1
D 3 3 24
D 2 3 0.5
E 2 3 0
T ab le  7: Tukey  G roupings Based on th e  C oncen tra t ion  of l ,4D ich lo robenzene  in Well
LK-2 (1010-bos) for th e  D ep en d en t  V ariable T im e. (I sam ples  no t  collected, 3 hour
had  only  one d a t a  point).
General Linear Model Results
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 233 3 2
A 211 3 1.5
B A 194 3 4
B A 191 3 6
B A 181 2 8
B 151 2 1
C 49 .3 0.5
D 33 3 24
E 20 3 0
Table 8: Tukey Groupings Based on the Concentration of 1,2Dichlorobenzene in Well
LK-2 (1010-bos) for the Dependent Variable Time. (I samples not collected, 3 hour
had only one data point).
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G eneral Linear Model llesults
Tukey G rouping M ean (u g /L ) N T ime (hrs)
A 141 2 1.5
A 139 3 2
A 130 3 4
A 126 3 8
B A 123 3 6
B 110 2 3
B 94 3 24
C 86 3 1
D 18 3 0
T able  9: Tukey G roupings Based on th e  C o n cen tra t io n  of Benzene in Well LK-2 
(1023-bos) for the  D ep en d en t  Variable T im e. (I sam ples no t collected, 0.5 h our  had  
only one d a ta  po int).
G ene ra l  L inear  Model  KesuTfs
Tukey G rouping M ean (u g /L ) N T im e (hrs)
A 977 2 1.5
A 974 3 2
B A 835 3 4
B C 765 3 6
C 700 3 1
C 695 2 8
D 365 3 24
E 2 2 0
Table 10: Tukey Groupings Based on the Concentration of Chlorobenzene in Well
LK-2 (1023-bos) for the Dependent Variable Time. (I samples not collected, 0.5 and
3 hour had only one data point).
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General Linear Model Kesult s
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 103 2 2
A 103 3 1.5
B A 92 3 4
B 84 3 6
B 84 3 3
B S3 2 8
C 69 3 24
C 68 3 1
D 9 3 0
T able  11: Tukey G roupings Based on th e  C oncen tra tion  of l ,4D ich lo robenzene  in 
Well LK-2 (1023-bos) for th e  D ep en d en t  Variable T im e. (I sam ples not collected, 0.5 
h our  had  only  one d a t a  point).
General Linear Model Kesult s
Tukey G rouping M ean (ug /L ) N T im e (hrs)
A 66 2 2
B A 64 3 1.5
B A 59 3 4
B A 55 3 6
B A 55 3 8
B A 53 2 3
B A 49 3 24
B 45 3 1
C 7 3 0
Table 12: Tukey Groupings Based on the Concentration of l,2Dichlorobenzene in
Well LK-2 (1023-bos) for the Dependent Variable Time. (I samples not collected, 0.5
hour had only one data point).
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G ener a l Linear  Mnrlel l lesu Its
Tukey G rouping M ean (u g /L ) N T im e (hrs)
A 46 3 6
B A 44 3 4
B A 43 3 3
B A 43 3 24
B A 43 2 2
B 20 3 1.5
B 19 3 1
C 7 2 0.5
D 2 3 0
E 1 3 I
T ab le  13: Tukey  G roupings Based on th e  Concent ra tion  of Benzene in Well LK-2 
(1102-tos) for th e  D ep en d en t  Variable T im e.
G eneral L inear Model ItesnTts
Tukey G rouping M ean  (u g /L ) N T im e (hrs)
A 376 3 6
A 353 3 4
A 342 3 3
B A 324 3 2
B A 211 2 24
B C 160 3 1
B C 147 3 1.5
C 56 2 0.5
D 1 3 0
D 1 3 I
Table 14: Tukey Groupings Based on the Concentration of Chlorobenzene in Well
LK-2 (1102-tos) for the Dependent Variable Time.
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G ene ra l  L inear  Model  Result s
Tukey  G roup ing  M ean (u g /L )  N T im e  (hrs)
A 51 3 6
A 45 3 4
A 44 3 3
B A  38 3 24
B A  42 2 2
B 21 3 1.5
B 20 3 1
C 1 3 I
C 1 3 0
Table 15: Tukey Groupings Based on th e  C oncen tra tion  of l ,4d ich lo robenzene  in
Well LK -2  (1102-tos) for th e  D ep en d en t  Variable Time, 
po in t.)
(0.5 h our  only had one d a ta
G enera l  L inear  Model  Result, s
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 39 3 6
B A 36 3 4
B A 36 3 3
B A 30 3 2
B 28 2 24
C 21 3 1.5
c 18 3 1
D 2 3 0
E 1 3 I
Table 16: Tukey Groupings Based on the Concentration of 1,2dichlorobenzene in
Well LK-2 (1102-tos) for the Dependent Variable Time. (0.5 hour only had one data
point.)
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( leneral Linear Model Result s
Tukev G rouping M ean (u g /L ) N T im e (hrs)
A 38 3 24
A 34 2 6
B A 31 2 3
B A 29 3 4
B C 23 3 2
C 20 2 1.5
D 11 2 1
E 7 3 0.5
F 2 2 I
F 1 2 0
Table  17: Tukey  G roupings Based on th e  C oncen tra t ion  of B enzene in Well LK-2 
(1107-tos) for th e  D ep en d en t  Variable T im e.
General Linear Model Kesult,s
Tukey G rouping M ean (u g /L ) N T im e (hrs)
A 250 3 3
B A 231 2 24
B A 223 2 6
B A 215 3 4
B A 184 3 1.5
B 170 2 2
C 76 2 1
D 45 3 0.5
E 5 2 0
E 4 2 I
Table 18: Tukey Groupings Based on the Concentration of Chlorobenzene in Well
LK-2 (1107-tos) for the Dependent Variable Time.
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Gen era l Linear  Model It esn It.s
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 38 3 24
A 37 2 6
A 36 2 3
B A 33 3 4
B C 28 3 2
B C 27 2 1.5
D 16 2 1
E 12 3 0.5
F 7 2 0
F 5 2 I
T ab le  19: Tukey G roupings Based on th e  C oncen tra tion  of l ,4D ich lo robenzene  in 
Well LK-2 (1107-tos) for th e  D ependen t  V ariable Tim e.
General Linear  Model  Resn Its
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 36 3 24
B A 35 2 6
B A 33 2 3
B 31 3 4
C 27 3 2
C 25 2 1.5
D 18 2 1
E 15 3 0.5
E F 13 2 0
F 12 2 I
Table 20: Tukey Groupings Based on the Concentration of l,2Dichlorobenzene in
Well LK-2 (1107-tos) for the Dependent Variable Time.
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G en era l Linear  Model  Kesn Its
Tukey G rouping Mean (u g /L ) N T im e (hrs)
A 211 3 0.5
B A 194 3 3
B A 187 3 2
B A 182 3 1.5
B A 175 3 1
B A 174 3 6
B A 146 3 4
B A 124 3 8
B A 105 3 I
B A 97 3 0
C 1 3 48
T able  21: Tukey G roupings Based on the  C oncen tra t ion  of Benzene in Well LK-1 
(1008-bos) for the  D ep en d en t  V ariable Tim e.
G enera l  L inear  Model  HesifltK
Tukey G roup ing M ean (u g /L ) N T im e  (hrs)
A 1441 3 1
A 1393 3 0.5
A 1383 3 1.5
A 1336 3 2
A 1346 3 3
B A 1280 3 6
B A 1124 3 4
B A 1017 3 8
B A 900 3 I
B 791 3 0
C 1 3 48
Table 22: Tukey Groupings Based on the Concentration of C'hlororbenzene in Well
LK-1 (1008-bos) for the Dependent Variable Time.
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General Linear Model Results
Tukey G rouping M ean (u g /L )  N Ti;me (hrs)
A 252 3 0.5
A 245 3 3
A 243 3 1.5
A 238 3 2
A 235 3 1
A 193 3 0
A 188 3 6
A 185 3 8
A 157 3 I
A 146 3 4
B 2 3 48
Table 23: T u k r \  Group 'inti' Based on th e  C oncentra tion of l ,4D ich lo robenzene in
Well LK-1 (100'' Lo-i fo r t lie D ependen t Variable Time.
( ieneral Linear Model Results
Tukey Grouping M ean (u g /L ) N T im e (hrs)
A 200 3 2
A 200 3 0.5
A 197 3 3
A 193 3 1.5
A 192 3 6
A 181 3 1
A 160 3 0
A 147 3 4
A 131 3 8
A 130 3 1
B 16 3 48
Table 24: Tukey Groupings Based on the Concentration of l,2Dichlorobenzene in
Well LK-1 (1008-bos) for the Dependent Variable Time.
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G ene ra l Linear  Model Hesn Its
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 1115 3 1
A 110S 3 1.5
A 1096 3 2
A 1046 3 3
A 1037 3 4
A 1034 3 0.5
B A 1015 3 6
B 963 3 8
C 707 3 24
D 670 3 0
T ab le  25: Tukey G roupings Based on th e  C oncen tra tion  of B enzene in Well LK-6 
(1016-bos) for th e  D ependen t Variable T im e. (I hour only had one d a ta  point.)
G e n e r a l  hi n e a r  Model Resul t s
Tukey G rouping M ean (ug /L ) N T im e (hrs)
A 1666 3 1
A 1666 3 1.5
A 1636 3 2
B A 1411 3 4
B A 1542 3 3
B A 1541 3 0.5
B 1411 3 6
C 1238 3 8
D 897 3 0
E 750 3 24
Table 26: Tukey Groupings Based on the Concentration of Chlorobenzene in Well
LK-6 (1016-bos) for the Dependent Variable Time. (1 hour only had one data point.)
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( leneral Linear Model Result s
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 6 3 1.5
B A 6 3 1
B A 6 3 2
B A 6 3 4
B A 6 3 0.5
B A 6 3 3
B A 6 3 0
B A 6 3 6
B 5 3 8
C 5 3 24
T able  27: Tukey G roupings Based on th e  C oncen tra t ion  of l ,4D ich lo robenzene in 
Well LK-6 (1016-bos) for th e  D ependen t  Variable T im e. (I hour only had  one d a ta  
p o in t .)
( lenera  1 Linear  Model Re 'sn Its
Tukey G rouping M ean (ug /L ) N T im e  (hrs)
A 182 3 1.5
A 181 3 1
A 179 3 2
A 171 3 3
B A 164 3 4
B A 164 3 0.5
B A 159 3 6
B A 147 3 8
B A 132 3 24
B 119 3 0
Table 28: Tukey Groupings Based on the Concentration of l,2Dichlorobenzene in
Well LK-6 (1016-bos) for the Dependent Variable Time. (I hour only had one data
point.)
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(lenera.I L inear  IVlorlol Resul t s  
Tukey G roup ing  M ean (u g /L )  N T im e (hrs)
A 128 2 24
A 121 2 4
A 118 3 3
A 110 2 0
T able  29: Tukey G roupings Based on th e  C oncen tra tion  of Benzene in Well LK-1 
(1030-tos) for th e  D ep en d en t  Variable T im e. (I. 0.5. 1.5. and  6 hours  were no t 
inc luded  because  the}- con ta ined  only one d a t a  point ).
  G ene ra l  L inear  Model Resul t s
Tukey G roup ing  M ean (u g /L )  N T im e  (hrs)
A 1452 2 24
A 1310 2 4
A 1285 3 3
B A 1193 2 2
B A 1084 2 1
B 846 2 0
Table  30: Tukey G roupings Based on th e  C oncen tra tion  of C hlororbenzene in Well 
LK-1 (1030-tos) for th e  D ependent Variable T im e. (1. 0.5, 1.5. and  6 hours were no t 
inc luded  because  they  con ta ined  only one d a t a  point).
General Linear Model Results ~
Tukey  G roup ing  M ean (u g /L )  N T im e (hrs)
A 157 2 24
A 140 3 3
A 140 2 4
A 135 2 2
A 132 2 1
B 108 2 0
Table 31: Tukey Groupings Based on the Concentration of 1,4-Dichlororbenzene in
Well LK-1 (1030-tos) for the Dependent Variable Time. (I. 0.5, 1.5. and 6 hours were
not included because they contained only one data point).
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General Linear Model Kesu Its
T ukey  G rouping M ean (u g /L )  N T im e (hrs)
A 277 2 24
A 245 3 3
A 243 2 4
A 234 2 2
A 229 2 1
B 179 2 0
T able  32: Tukey  G roupings Based on th e  C oncen tra t ion  of 1 ,2-D ichlororbenzene in 
Well LK-1 (1030-tos) for th e  D ependen t  Variable  T im e. (I. 0.5, 1.5. and  6 hours were 
no t included  because  th ey  contained  only  one d a t a  point).
G en era l  L inear  Model Resul t s
Tukey G rouping M ean (ug /L ) N T im e (hrs)
A 964 3 1.5
B A 800 3 1
B A 758 3 3
B A 735 3 2
B A 728 2 4
B A 671 3 0
B A 589 3 24
B A 548 3 0.5
Table 33: Tukey Groupings Based on the Concentration of Benzene in Well LK-6
(1101-tos) for the Dependent Variable Time. (I and 6 hour were not included because
they contained only one data point).
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( Jeneral Linear Model Hpsu Its
Tukey G rouping Mean (ug /L ) N T im e  (hrs)
A 1446 3 1.5
B A 1196 3 1
B A 1016 2 4
B A 982 3 3
B A 967 3 2
B A 907 3 0
B C 673 3 0.5
C 355 3 24
T able  34: Tukey G roupings Based on th e  C oncen tra tion  of C hlorobenzene in Well 
LK-6 (1101-tos) for th e  D ependen t  Variable T im e. (I and 6 hour were not included 
because  th ey  contained  only one d a t a  point).
( le ne ra l  L inear  Model  Resul t s
Tukey G roup ing M ean (ug /L ) N T im e  (hrs)
A 135 3 1.5
B A 112 3 1
B A 103 3 3
B A 101 3 2
B A 100 2 4
B A 97 3 0
B A 85 3 24
B 80 3 0.5
Table 35: Tukey Groupings Based on the Concentration of l,4Dichlorobenzene in Well
LK-6 (1101-tos) for the Dependent Variable Time. (I and 6 hour were nol included
because they contained only one data point).
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General l in e a r  Model Resu Its
Tukey  G roup ing Mean (u g /L ) N T im e  (hrs)
A 121 3 1.5
A 101 3 1
A 97 3 0
A 96 3 3
A 93 3 2
A 94 2 4
A 93 3 24
A 86 3 0.5
Tab le  36: Tukey G roup ings  Based on the  C o ncen tra t ion  of l ,2D ich lo robenzene  in Well 
LK-6 (1101-tos) for th e  D ep en d en t  Variable T im e. (I and 6 hour were not included  
because  th ey  contained  only one d a t a  point).
General l in e a r  Model Results
Tukey G rouping M ean (u g /L ) N T im e  (hrs)
A 966 3 1.5
A 961 3 2
A 922 3 4
B A 910 3 3
B A 902 2 6
B A 898 3 0.5
B C 757 3 I
C 666 3 0
Table 37: Tukey Groupings Based on the Concentration of Benzene in Well LK-6
(1106-tos) for the Dependent Variable Time. (1 and 24 hours were not included
because they contained only one data point).
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General Linear Model Results
Tukey G rouping M ean (u g /L ) N T ime (hrs)
A 1530 3 1.5
A 1500 3 2
A 1432 3 0.5
A 1413 3 3
A 1301 2 6
A 1282 3 4
B 903 3 I
B 719 3 0
T able  38: Tukey  G roupings Based on the C oncen tra tion  of C hlorobenzene in Well 
LK-6 (1106-tos) for th e  D ependen t  Variable T im e. (1 and 24 hours were not included 
because  th ey  con ta ined  only one d a t a  po int).
Genera l Linear  Model 14esn Its
Tukey G rouping M ean (u g /L ) N T im e (hrs)
A 162 3 6
B A 145 3 1.5
B A 142 3 2
B A 137 3 4
B A 137 2 3
B A 136 3 0.5
B 112 3 I
B 108 3 0
Table 39: Tukey Groupings Based on the Concentration of l,4Dichlorobenzene in
Well LK-6 (1106-tos) for the Dependent Variable Time. (1 and 24 hours were not
included because they contained only one data point).
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General Linear Model Results ~
Tukey G roup ing  M ean (u g /L )  N T im e  (hrs)
A 132 3 6
A 125 3 1.5
A 118 3 3
A 123 3 2
A 121 3 4
A 121 3 0.5
A 112 3 0
A 109 3 I
T ab le  40: Tukey G roupings Based on the  C oncen tra t ion  of l ,2D ich lo robenzene  in 
Well LK-6 (1106-tos) for th e  D ep en d en t  Variable  T im e. (1 and  24 hours  were no t 
included  because they  con ta ined  only one d a ta  po in t) .
